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This invention relates to novel N-acyl-2,3-benzodiazepine derivatives. 

From GB 2,194,236 A there have been known l^-aminophenylJ^-methyl-y.S-methylenedioxy-S^-dihydro-SH- 
2,3-benzodiazepine and acid-addition salts thereof. Activity on the central nervous system and the use in the therapy 
CNS stimulance and dopamine agonists have been indicated for these. In GB 2,162,184 A inter alia 1 -(4-aminophenyl)- 
4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine derivatives and acid-addition salts thereof have been described. 
For these compounds central nervous effects, e.g. antiaggressive, anxiolytic, narcosis potentiating and hypnotic effects 
have been indicated. FR-A-2 566 774 1-phenyl-4-methyl-5-ethyi-7,8-dimethoxy-5H-2,3-benzodiazepin derivatives 
have been described. For these compounds activity on the central nervous system, e.g. antiaggressive and soporific 
effects have been indicated. In none of these publications muscle-relaxant or anticonvulsive effects have been indicated 
for the compounds described there. 

In Chemical Abstracts 1989, HI: 187314f, for the compound 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H- 
2,3-benzodiazepine, muscle-relaxant and anticonvulsive properties have been indicated. 

From DE-A-2 353 187 there have been known 2-acyl imido, 5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin deriva- 
tives which may be substituted by a methylenedioxy group. It has been indicated that they can be used as tranquillizers 
having small musculotropic properties. 

This invention relates to novel N-acyl-2 f 3-benzodiazepine derivatives of the general formula (I) 




wherein 

R stands for a C^e aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 

alkylamino, di(C-|_4 alkyi)amino, pyrrolidine phthalimido or phenyl group, or by one or more halogen(s); or 
R is a benzoyl, cyclopropanecarbonyl, C-j.s alkylcarbarroyl or phenylcarbamoyl group; or R is absent 
when a double bond exists between the N(3) and C(4) atoms; 

R 1 means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R 2 means a C-^alkyl group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) atoms; 
R 3 means hydrogen or a 0^ A aliphatic acyl group; 

R 4 represents hydrogen; a C-|_ 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, alkylamino, 6\(C^. 4 alkyl)amino, pyrrolidino, phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C^s alkylcarbamoyl or phenylcar- 
bamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists between 
the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions containing 
these compounds. 

As number of carbon atoms in the respective groups 1 to 4 (so far as not anyhow the upper limit is 4), particularly 
1 or 2, is preferred. From the halogen atoms fluorine and chlorine are preferred. In case of fluorine atoms preferably 3 
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of them are present as substttuents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular structure. The gen- 
eral formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new compounds 
of general formula (I) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess valuable 
central nervous system (CNS), particularly muscle-relaxant and/or anticonvulsive, activity. A single compound showing 
such effect is only known among 2,3-benzodiazepines, namely 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H- 
2,3-benzodiazepine (United States patent specification No. 4,614,740) also prepared by the authors of the present 
invention. In the course of detailed pharmacological screening it was revealed, however, that the above compound was 
positive in the Ames-test, i.e. it proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2,3-benzodiazepine derivatives which retain their valuable muscle-relaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R, R 1 , R 2 , R 3 . R 4 and the dotted lines are as defined above, 
and their pharmaceutical^ acceptable acid-addition salts completely satisfy this requirement. 
According to the invention, the compounds of general formula (I) are prepared by 

a) acylating a compound of formula (II) 




(id 



NH 2 



with a C^e aliphatic carboxylic acid optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by one 
or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative thereof; 
and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a C-|_ 6 aliphatic 
acyl group substituted by a halogen, with a alkylamine, difC^ alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 . R 3 and the dotted lines are as defined above, R 4 
means a C-|. 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl, C,^ alkylamino, 
di(C 1 . 4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or palmrtoyl 
group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (HI), 
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(III) 



wherein R 4 is as defined above, with a C} _ 6 aliphatic cartoxylic acid optionally substituted by a methoxy, cyano, car- 
boxy or phenyl group or by one or more halogen(s); or with benzoic or cyclopropanecarboxylic acid or with a reac- 
tive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 
means a C^. e aliphatic acyl group substituted by a halogen, with a alkylamine, di(C-|.4 a!kyl)amine or pyrrolid- 
ine, to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 , R 4 and the dotted lines are as defined 
above, R means a C^. B aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl, 
alkylamino, di(C 1 _ 4 alkyl)amino or pyrrolidine group or one or more halogen(s); or a benzoyl or a cyclopropanecar- 
bonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 



0 




(VI) 



wherein R 5 stands for hydrogen or a alkyl group and n is 1 in case of a-amino acids, whereas R 5 means hydro- 
gen and n is an integer of 2 to 5 in case of p.e amino acids, and, if desired, removing the phthaloyl group, to obtain 
compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R 4 stands for a C^. 6 aliphatic acyl group substituted by an amino or phthalimido group, both R and R 1 are absent, 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino acid 
of the general formula (VI), wherein R 5 stands for hydrogen or a alkyl group and n is 1 in case of a-amino 
acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if desired, remov- 
ing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a C t _ 6 aliphatic acyl 
group substituted by an amino or phthalimido group and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (ii) with a alkyl isocyanate or phenyl isocyanate, to obtain compounds 
of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, R 4 repre- 
sents a Ci .5 aikylcaitoamoyl or phenylcaibamoyl group, R and R 1 are absent and a double bond is present between 
the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C^s alkyl isocyanate or 
phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are as 
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defined above, R 3 means hydrogen. R 4 is as defined above except hydrogen. R stands for a C^s alkyicaibamoyl 
or phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



to a novel compound of the general formula (V) 




N0 2 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using any 
of the above processes b) ( d) or f) and reducing the nitro group of the thus-obtained new compound of general for- 
mula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then acylating the 
compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of the above proc- 
esses b), d) or f). to obtain compounds of the general formula (I), wherein R 1 f R 3 and R 4 represent hydrogen, R 2 , 
R and the dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C-|. 6 
aliphatic caiboxylic acid optionally substituted by a methoxy, cyano or carboxy group or by one or more halogen(s); 
or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula (I), wherein 
R 1 , R 2 , R 3 and the dotted lines are as defined above, R and R 4 represent a C^ e aliphatic acyl group optionally sub- 
stituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined above, 
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R 3 and R 4 mean hydrogen and no double bond is pesent between the N(3) and C(4) atoms, with a C^s alkyl iso- 
cyanate or phenyl isocyanate, to obtain compounds of the general formula (0, wherein R 1 , R 2 and the dotted lines 
are as defined above, R stands for a aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen; R 4 represents a alkylcar- 

s bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined above, 
R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a alkyl group and n is 1 in 
case of a-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, 

10 if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R represents a C^. 6 aliphatic acyl group optionally substituted by a methoxy, 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen, R 4 represents 
a C-|. 6 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present between 
the N(3) and C(4) atoms, 

15 

and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j), to an 
acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the compounds of the 
general formulae (I), (II), (III) and (V) can be carried out preferably with a suitable carboxylic acid, in the presence of 
20 dicyclohexyl-carbodiimide in a suitable solvent, preferably in dichloromethane, in a temperature range of 10 to 30 °C 
during 1 to 25 hours. 

According to an other preferred embodiment of the present invention the compounds of the general formulae (I), 
(II), (III) and (V) can be acylated in a temperature range of zero to 150 °C by a suitable reactive acyl derivative, i.e. car- 
boxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
25 acylations of such types such as chloroform or dichloromethane, in the absence or presence of an acid-binding agent, 
such as triethylamine. If the additive acylation is performed with isocyanates, the reaction is advantageously carried out 
in dimethylformamide, benzene or dichloromethane in a temperature range of 15 to 100 °C during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula (V), wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
30 sodium borohydride, in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions a C^. A alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in the U.S. patent specifications Nos. 4,423.044 and 4,835.152.) 

The nitro group of the new compounds of general formula (V) are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a alcohol, dioxane, tet- 
35 rahydrofuran, benzene, dimethylformamide, dimethylacetamide or in a mixture thereof. 

According to a preferred embodiment of the process of the present invention the reduction can be carried out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 
°C (U.S. patent specification No. 4,614,740) but, if desired, the reduction and the removal of the phthaloyl protecting 
group described in process d) can be performed in the same vessel. 
40 The N-phthaloylamino acids of the general formula (IV) containing a chiral carbon atom, wherein R 5 means a 
alkyl group and n is 1 , can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of the general formula (I) of the invention, which contain a basic amino group, wherein R 3 and R 4 
mean a hydrogen atom or R and/or R 4 stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known methods. 

45 The preparation of the compounds of the general formula (II) used as starting materials in the process of the 
present invention is described in the U. S. patent specification No. 4,614,740, that of the compound of the general for- 
mula (III), wherein R 4 stands for a hydrogen atom, in the U. S. patent specification No. 4,835,152, while that of the com- 
pound of general formula (IV) is published in the French patent specification No. 85,09793. The compounds of general 
formula (III), wherein R 4 stands for various acyl grups, are new. The process for their preparation is described herein- 

so after, before Table 10, or they can be synthetized by methods descrfoed therein. The preparation of the new starting 
compounds of the general formula (V) is described in the Examples. The (a-e)-amino acid derivatives of general formula 
(VI) are prepared by methods known from the literature [J. Am. Chem. Soc. 35, 1 133 (1913); 41 845 (1919); Berichte 
der Deutschen Chemischen Gesellschaft 40, 498, 2649 (1907); 46, 1103, 3159 (1913); 47, 3166 (1914)] or by known 
methods using the reaction of phthalimide potassium with the required halocarboxylic acid. 

55 The compounds of the general formula (I) prepared by the process of the present invention possess central nerv- 
ous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

in the comparative study 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine (U. S. patent 
specification No. 4,614,740, in the following "reference compound"), having similar structure and efficacy as the com- 
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pounds of the invention, was applied as reference compound. As already mentioned in the introduction, this compound 
proved to be Ames-positive in addition to its valuable pharmacological properties. In opposition to this the compounds 
of the present invention proved to be negative in the Ames-test. 

The pharmacological effects of the compounds of general formula (I) are presented in Tables 1 to 8. 

5 

Narcosis-pot ntiating eft ct in mice 

The narcosis-potentiating effect was tested with 3 oral doses in 10 mice/dose. The ED^ value is the dose prolong- 
ing the narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
10 comparison to the control group treated only with the vehicle. The ED^ values were calculated by the Litchf ield-Wil- 
coxon method [J. Pharmacol. Exp. Ther. 9fL 99 (1949)]. The results are presented in Table 1 . 



Table 1 



15 


Narcosis potentiating effect in mice 




Compound Example No. 


EDso p.o. mg/kg 




Reference compound 


7.4 


20 


15(16) 


3.6 




18 


8.8 




39 


27.5 




42 


7.9 


25 


44 


13.5 




44 


13.5 




45 


4.9 


30 


46 


11.5 




48 


5-8 




49 


9.5 




56 


12.5-25 


35 


60 


4.4 




62 


5.2 




66 


24.0 


40 


69 


15-20 




73 


4.5 




98 


5.8 




107 


6.25-12.5 


45 


108 


*12.5 




109 


«12.5 




115 


7.7 



50 



The data of Table 1 demonstrate that the efficacy of several compounds is similar or significantly superior to that of 
the reference compound. Compounds of Examples 15 (16), 45, 60, 73 and 98 proved to be especially potent. 

55 Anticonvulsive effect in mice 

The anticonvulsive effec of the compounds was measured by using the electroshock test [Swinyard: J. Pharmacol. 
Exp. Ther. Iflfi, 319 (1952)], furthermore by using various chemical agents such as pentetrazoie [Goodman: J. Phar- 
macol. Exp. Ther. 1QS, 168 (1953)], strychnine [Roskovski: J. Pharmacol. Exp. Ther. 122, 75 (1960)], bemegride, nico- 
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tine and 4-aminopyridine. The test compounds were orally administered in 3 doses, to 10 male CFLP mice per dose. 
The results are presented in Table 2 . 



Table 2 





Anticonvulsive effect in mice 




Compound Example No. 


ES 


Perrtetrazofe 


Strychnine ED 50 p.o. 


Bemegride 


Nicotine 


4-AP 










mg/kg 








10 


Reference compound 


38 


115 


87 


73 


70 


43 




15(16) 


12.5 


37 


>200 


16 


45 


9 




18 


17.5 


29 












39 


53 


170 


>200 


>200 


>200 


29 


15 
















42 


24 


33 


28 


24 


155 


34 




45 


27 


44 


>100 


51 


30-80 


«70 




46 


20 


57 


>100 


70-80 


«100 


25-30 


20 


48 


10.5 


35-40 












49 


25 


53 


>100 


30-35 


45 


28 




60 


24 


62 










25 


62 


12.5 


56 




25-50 






66 


42 


135 


«100 


>100 


100-150 


84 




69 


57 


>100 












73 


16 


62 


50-100 


49 


53 


25 


30 


98 


8.4 


19 


20 


11 


19 


13.5 




107 


23.5 


120 












108 


27 


>100 










35 


109 


21 


>100 












115 


17.1 


23.9 












ES = electroshock 4-AP = 


4-aminopyridine 











40 

The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 15, 42, 45, 46, 
73, 98, 107, 108, 109 and 1 15) is superior to that of the reference compound. 

Muscle-relaxant activity in mice 

45 

The muscle-relaxant activity was measured in two tests. In Randall's inclined screen test [J. Pharmacol. Exp. Ther. 
12& 1 63 (1 960)] the compounds were applied in 3 i.p. doses to 1 0 CFLP mice per dose. The results are shown in Table 
3. 

50 



55 
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Table 3 



Inclined screen test in mice 


Compound Example No. 


ED^ i.p. mg/kg 


Reference compound 


47 


15(16) 


23.5 


18 


31 


42 


42 


45 


35 


48 


20.5 


49 


36 


60 


150 


62 


25 


66 


52 


73 


27 


98 


18.0 


107 


>200 


108 


>200 


109 


61 


115 


16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J. Am. Pharm. 
Assoc. 4g, 208 (1957)]. The results obtained with the three selected compounds of highest activity and that of the ref- 
erence compound are presented in Table 4 . 



Table 4 



Rotarod test in mice 


Compound Example No. 


EDgo i.p. mg/kg 


Reference compound 


24 


15(16) 


3.7 


42 


8.1 


98 


8.6 



Tables 3 and 4 demonstrate that several compounds possess strong muscle-relaxant activity (compounds of Exam- 
ples 15. 18, 42, 45. 48. 49, 62. 73. 98 and 115). 

Effect on spinal function 

The effect on spinal function was studied with the most active compound (compound of Example 15 or 16) and the 
reference compound. Table 5 shows the effect on polysynaptic flexor reflexes in cats [Farkas and K£rp£ti: Pharm. Res. 
Comm. 20, S1. 141 (1988)]. 
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Table 5 



Effect on spinal flexor reflex 


LruiTipouna example i\io. 


Cumulative doses 
mg/kg, i.v. 


Inhibition of flexor reflex 
in per cent of control 


ED 50 mg/kg 


Reference compound 










0.25 


12 






0.5 


30 


0.90 




1.0 


57 


(0.46-1.76) 




2.0 


77 




15(16) 


0.05 


11 






0.1 


19 






0.2 


31 






0.4 


52 


(0.19-0.62) 




0.8 


77 





The effect of the above compounds on the spina! root potentials in cats was tested in spinally immobilized animals 
[FarkasetaL: Neuropharmacology 21 . 161 (1989)]. 
The results are presented in Table 6 . 



Table 6 



Effect on spinal root potentials in cats 


Compound 




Inhibition of reflexes in per cent of control 




Example No. 














Cumulative i.v. 


Monosynaptic 


Polysynaptic 


Dorsal root reflex 


Dorsal root 




doses mg/kg 


reflex 


reflex 




potential 


Reference com- 


0.5 


16 


15 


0 


2 


pound 


1.0 


27 


24 


2 


4 




2.0 


47 


43 


4 


4 


15(16) 


0.1 


10 


8 


1 


1 




0.2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



Monosynaptic reflex-inhibiting ED50 values: 

Reference compound: 2.20 (1.02-4.75) mg/kg, i.v. 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 

Polysynaptic reflex-inhibiting ED^ values: 

Reference compound: 0.60 (0.32-1.13) mg/kg, i.v. 
Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg, i.v. 
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Electrophysiological tests 

The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex slices in vitro 
[Fletcher et al. ( Br. J. Pharmacology §5, 585 (1988)] are summarized in Table 7 . 



Table 7 



Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration (xM 


Inhibition of induced field 


IC«=n UM 

,v> OU 1*"" 






potentials in % of control 




Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 




15 (16) 


10 


30 






20 


47 






40 


69 


21.5 




80 


82 





The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of Harrison 
and Simmonds [Br. J. Pharmacol. 84, 381 (1981)]. In rat neocortex slices the DC-potential changes induced by quis- 
qualate perfusion were dose-dependently inhibited by the reference compound in the concentration range of 1 0-50 fiM. 
At the concentration defined, the compound of Example 15 (16) proved to be twice as active as the reference com- 
pound in inhibiting the response to the 2-minute perfusion with 10 jiM of quisqualate. However, both molecules failed to 
affect the responses induced by NMDA. Accordingly, the compound of Example 15 (16) can be considered to be a 
selective, non-NMDA but quisqualate-type excitatory amino acid antagonist. 

Acute toxicity in rats 

Acute toxicity data obtained in rats are summarized in Table 8 . 



Table 8 



Acute toxicity in rats 


Compound Example No. 


Sex 


Route of administration 


LD50 mg/kg 


15(16) 


Male 


i.p. 


145(128-163.1) 




Male 


p.o. 


«200 




Female 


i.p. 


140(122-161) 




Female 


p.o. 


235(190-291) 


42 


Male 


i.p. 


155(109.9-218.5) 




Male 


p.o. 


>600 




Female 


i.p. 


180(156.5-207.0) 




Female 


p.o. 


>600 



At toxic dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, adynamia, and loss 
of the righting reflex. The cause of mortality was respiratory insufficiency developing within 1 to 2 hours after i.p. admin- 
istration and within 10 to 20 hours after oral application. 
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Based on the above pharmacological results, the compounds of general formula (I) according to the invention pos- 
sess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist (neuroprotective) effects. Thus, 
they are therapeutically useful for the treatment of epilepsy as well as various diseases connected with spasms of the 
skeletal musculature and cerebral ischaemia (stroke). 
5 The invention also relates to pharmaceutical compositions containing compounds of general formula (I) or pharma- 
ceuticaily acceptable acid-addition salts thereof as active ingredients as well as to the preparation of these composi- 
tions. 

For therapeutical use, the active compounds according to the invention are suitably formulated to pharmaceutical 
compositions by admixing them with commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
10 iliary materials useful for enteral or parenteral administration. As carriers, e.g. water, gelatine, lactose, starch, pectin, 
magnesium stearate, stearic acid, talc or vegetable oils can be used. As auxuliary materials, e.g. preservatives and wet- 
ting as well as emulsifying, dispersing and aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may be trans- 
formed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, capsules, pills or suppos- 
15 itories) or liquid compositions (such as aqueous or oily sulutions, suspensions, emulsions or syrups) as well as to 
injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 0.2-1 .5 mg/kg 
of body weight which is administered daily, optionally divided to several doses. 

Based on the above facts, the present invention also provides: 

20 

a method of blocking one or more excitatory amino acid receptors in mammals. This method comprises adminis- 
tering to a mammal in need of such treatment a pharmaceutical effective amount of the general formula (I); 
a method of treating epilepsy in mammals. This method comprises administering to the mammal in need of such 
treatment an antiepileptic amount of a compound of the general formula (I); 
25 - a method of treating spasms of the skeletal musculature in mammals. This method comprises administering to the 
mammal in need of such treatment a muscle-relaxing amount of a compound of the general formula (I); 
a method of treating cerebral ischaemia (stroke) in mammals. This method comprises administering to the mammal 
in need of such treatment a pharmaceutical^ effective amount of a compound of the general formula (I). 

30 The compounds prepared by the process of the invention were identified by elementary analysis, their purity and 
structure were controlled and confirmed by thin-layer chromatography, IR, 1 H-NMR, 13 C-NMR and mass spectrometry. 
The invention is illustrated in detail by the following non-limiting Examples. 

Example 1 

35 

l^-DiacetylaminophenyO-S-acetyM-methylene-y^-methylenedioxy^S-dihydro-SH^^-benzodiazepine 

2.93 g (0.01 mol) of l^-aminophenylJ^-methyl-y.S-methylenedioxy-SH^.S-benzodiazepine were refluxed with 20 
ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, the residue was taken up in 2x20 
40 ml of anhydrous ethanol, the solution was repeatedly evaporated and the resulting residue of 4.55 g was submitted to 
column chromatography (adsorbent: Kieselgel 60, eiuant: ethyl acetate - benzene 4:1). The raw product was triturated 
with 20 ml of hot isopropanol to yield 1 .44 g (34.4 %) of the aimed product, m.p. 240-245 °C (slight decomp.). 
C23H 2 iN 3 05 = 419.445 

45 Example 2 

1-(4-FormylaminophenylH-methyl-7^-methylenedioxy-5H-2,3-benzodiazepine 

3.0 g (10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methyIenedioxy-5H-2 ( 3-benzodiazepine were dissolved in 
so 160 ml of dichloromethane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide, then 0.51 ml (13.3 mmol) of 100 
% formic acid were added and the reaction mixture was stirred for 2 hours at room temperature. The precipitated N,N'- 
dicyclohexylurea was filtered, the filtrate was exracted with 2x30 ml of 10 % aqueous sodium carbonate solution, then 
with 2x30 ml of distilled water, the organic layer was dried and evaporated at reduced pressure. The residue was dis- 
solved in ethyl acetate, filtered and evaporated under reduced pressure. The resulting raw product was recrystaflized 
55 from 20 mi of 50 % ethanol to yield 2.93 g (89.3 %) of the aimed product, m.p. 152-154 °C (slight decomp.). 
Ci8Hi 5 N 3 0 3 = 321.342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
Example 3 

1-(4^yanoacetylaminophenyl)-4-methyI-7,8-methylene-dioxy-5H-2,3-benzodiazeplne 

C20H16N4O3 = 360.380, m.p.: 241-243 °C (decomp.). 
Example 4 

1-(4-Methoxyacetylaminophenyl)-4-methyl-7,8-methylene-dioxy-5H-2,3-ben20diazepine 

C20H19N3O4 = 365.396, m.p.: 203-205 °C 
Example 5 

1-(4-Valerylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

C22H23N3O3 = 377.450, m.p.: 217-219 °C (decomp.). 
Example 6 

1-(4-Phenylacetylaminophenyl)-4-methyl-7,8-methyiene-dioxy-5H-2,3-benzodiazepine 

C 25 H 21 N 3 0 3 a 41 1 .467, m.p.: 245-247 °C (decomp.). 
Example 7 

1-(4-Cyclopropanecarbonylaminophenyl)^-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

C 2 iH 19 N 3 0 3 = 361 .407, m.p.: 260-262 °C (decomp.). 
Example 8 

1-(4-Acetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

1 0 g (34 mmol) of 1 -(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2 t 3-benzodiazepine were stirred for 3 hours 
with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of anhydrous ethanol and 
dried, yielding 9.2 g of raw product, m.p. 252-254 °C (decomp.). This product was treated with 45 mi of hot 99.5 % eth- 
anol. After cooling the crystals were filtered, washed with 3x10 ml of ethanol and dried to give 8.68 g (76.1 %) of the 
aimed product, m.p.: 256-258 °C (decomp.). 
Ci9H 17 N 3 0 3 = 335.369 

Example 9 

1-(4-Propionylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2 J 3-benzodiazepine 

C 2oHi9N 3 0 3 = 349.396, m.p.: 228-230 °C (decomp.). 

It was prepared by the process described in Example 8. 

Example 10 

1-(4-PivaloylaminophenylH-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

1 .56 ml (1 1 .2 mmol) of triethylamine and 1 .38 ml (1 1 .2 mmol) of pivaloyl chloride were added to a solution of 3 g 
(10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7 l 8-methylenedioxy-5H-2,3-benzodiazepine in 160 ml of dichloromethane 
and the reaction mixture was stirred at 25 °C for one hour. The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane, then with 3x20 ml of water and dried to yield 1 .59 g of pure product, m.p. 225-227 °C (decomp.). The 
other portion of the product was isolated from the organic phase. TTie filtrate was extracted with 3x20 ml of water, then 
with 3x15 ml of 4 % aqueous sodium hydroxide solution, finally with 2x30 ml of water. The organic layer was subse- 
quently dried and evaporated under reduced pressure. The crystalline residue was combined with the former product 
of 1 .59 g and suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product m.p.: 225-227 °C (decomp.). 
C^H^NaQg = 377.450 

Example 11 

1-(4-Benzoylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 4 g (13.6 
mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in dichloromethane and the reaction 
mixture was stirred at 25 °C for 24 hours. The solution was extracted with 3x30 ml of water, 3x20 ml of a 4 % aqueous 
sodium hydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 
reduced pressure, then the crystalline residue was treated with 20 ml of hot ethanol to obtain 3.97 g of raw product, m.p. 
242-243 °C. This raw product was repeatedly treated with 20 ml of hot ethanol, next day it was filtered at 0-5 °C, washed 
with 3x3 ml of ethanol and dried at 100 °C to yield 3.85 g (71.3 %) of the pure aimed product, m.p. 246-247 °C 
(decomp.). 

C24H19N3O3 = 397.40 
Example 12 

1-(4-Palmitoylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

By following the process described in Example 1 1 , with recrystallization of the raw product from 50 % ethanol, the 
pure aimed product was obtained, m.p. 138-140 °C. 
C33H45N 3 0 3 = 531.747 

Example 13 

1-(4-Phenylcarbamoylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2 f 3-benzodiazepine 

0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1 -(4-aminophenyi)-4- 
methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 4 ml of dimethylformamide and the reaction mixture was stirred 
at 25 °C for one hour. Then it was diluted with 20 ml of diethyl ether and filtered at 5 °C. The crystals were washed with 
2x5 ml of diethyl ether and dried at 60-100 °C. The resulting 0.70 g of raw product, m.p. 239-240 °C (sintering at 180 
°C) was refluxed in 15 ml of ethanol, filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 °C to yield 
0.55 g (78.6 %) of the aimed product, m.p. 240-241 °C (decomp.). 
C 2 4H2oN 4 03 = 412.456 

Example 14 

1-[4-(4-Carboxybutyrylamino)phenyl]-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

A solution of 0.50 g (1 .7 mmol) of 1 -(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 30 ml 
of anhydrous dichloromethane was stirred with 0.18 g (1 .87 mmol) of glutaric acid anhydride at 20-25 °C for 6 houre. 
Next day the crystals formed were filtered at 0-5 °C, washed with 3x2 ml of dichloromethane and dried at 60-80 °C to 
give 0.60 g (87.0 %) of the pure aimed product. m.p. 225-227 °C (decomp.). 
C22H2iN 3 05 = 407.434 

Example 15 

1-(4-Aminophenyl)-3-acetyM-methyl-7 t 8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

To a solution of 3.58 g (12.1 mmol) of 1-{4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzo- 
diazepine in 1 00 ml of chloroform first 1 .68 ml (1 2. 1 mmol) of triethylamine. then under constant ice-cooling and stirring 
1 .1 5 ml (12.1 mmol) of acetic anhydride were added. Stirring was continued for additional 2 hours, then the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure. The crystalline 
residue was recrystallized from 40 ml of isopropano! to obtain 3.50 g (85.7 %) of the aimed product, m.p. 220-222 °C. 
After repeated recrystallization the m.p. increased to 223-225 °C. 
C^H^^Og = 337.385 
5 Hydrochloride: (C 19 H2oN 3 03)CI = 373.850. m.p.: 248-252 °C (decomp.). 

Example 16 

1-(4-Aminophenyl)-3-acetyl-4-methy1-7,8-^ 

w 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nitrophenyl)-3-acetyi-4-methyl-7,8-methyienedioxy-3,4<jihydro-5H- 
2,3-benzodiazepine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 .4 m! (28 
mmol) of 1 00 % hydrazine hydrate were added, then the reaction mixture was stirred at 20-25 °C for one hour. The start- 
ing nitro derivative was dissolved within 10-20 minutes. After filtering the filtrate was evaporated under reduced pres- 
is sure, tiie white crystalline residue was washed with 30 ml of distilled water onto a filter, it was washed with 3x10 ml of 
distilled water and dried at 100 °C to give 1 .50 g of a raw product, m.p 218-220 °C. This raw product was purified by 
treating with 1 2 ml of hot isopropanol. After cooling it was filtered at 5 °C, washed with 3x1 ml of isopropanol and dried 
at 1 00 °C to yield 1 .40 g (77.35 %) of a white crystalline powder, m.p, 221 -223 °C. On the basis of analyses and spectra 
it was identical to the product of Example 1 5 obtained by a different process. 

20 

Example 17 to 25 

The process described in Example 16 was followed for preparing other 1-(4-aminophenyf)-3-R-4-methyl-7,8-meth- 
ylenedioxy-3,4-dihydro-5H-2,3-benzodiazepines of the general formula (I). The data of the products prepared are pre- 
25 sented in Table 9 . 



Table 9 



Products of the general formula (1) wherein R 2 = 
CH 3 and R 1 = R 3 = R4 = H 


Example No. 


R 


M.p. °C 


17 


Trrfluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


Pivaloyl 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenyiacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



so The new nitro compounds of the general formula (V), wherein R = H or acyl group, used in the preparation of prod- 
ucts of Examples 16 to 25, can be prepared by processes described in Examples 26 to 36. 

Example 26 
55 1-(4-Nifrophenyl)^methyl-7£-m^ 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nrtrophenyi)-4-methyl-7,8-methylenedioxy-5H-2,3-benzo- 
diazepine (French patent specification No. 85,09793) in 380 ml of ethanol first 22.5 ml (0.278 mol) of concentrated 
hydrochloric acid were added at constant stirring whereupon a solution was formed within a few minutes, then 1 1.5 g 



15 



EP0 492 485B1 



(0.3 mote) of sodium borohydride were charged into the solution portionwise during 30 minutes. Stirring was continued 
for 1 5 minutes, then the orange-coloured precipitate formed was filtered and extracted on the filter with 4x30 ml of chlo- 
roform. The combined chloroform filtrate was evaporated under reduced pressure, the crystalline residue was brought 
to a filter with 200 ml of distilled water, then washed with 3x20 ml of distilled water and dried at 80-100 °C to yield 4.90 
g (97.2 %) of the aimed product. m.p.: 162-164 °C. 
Ci7H 15 N 3 04 = 325.331 

Example 27 

1-(4-Nitrophenyl)-3-acetyf^methyl-7,8-methylene 

A 2.0 g (6.15 mmol) portion of the product of Example 26 was stirred with 10 ml of acetic anhydride at 25 °C for 3 
hours then 50 ml of distilled water were added and the stirring was continued for one hour. The yellow precipitate 
formed was filtered, washed with 3x1 0 ml of distilled water and dried at 80-1 00 °C to obtain 2.6 g of raw product. After 
recrystallization f rom 10 ml of ethanol 1 .94 g (85.8 %) of the aimed product were obtained, m.p.: 140-142 °C. 
Ci9H 17 N 3 0 5 = 367.369 

Example 28 

1-(4-Nitrophenyl)-3-trifluoroacet^ 

To a solution of a 1.5 g (4.61 mmol) portion of the product of Example 26 in 30 ml of anhydrous dichforomethane 
0.75 ml (5.3 mmol) of trif luoroacetic acid anhydride and 0.75 ml (5.3 mmol) of triethylamine were added and the reaction 
mixture was stirred at 25 °C for 3 hours. Subsequently, the mixture was extracted with 3x20 ml of water and the organic 
layer was dried and evaporated under reduced pressure. The crystalline residue was treated with 15 ml of hot ethanol, 
cooled, filtered, washed with 3x1 ml of ethanol and dried at 80-100 °C to yield 1 .84 g (94.85 %) of the aimed compound 
as a bright yellow crystalline product, m.p.: 165-167 °C (decomp ). 
C 19 H 14 F3N 3 05 = 421.339 

Example 29 

1-(4-Nitrophenyl)-3-propiony!-4-meft^ 

A 1.54 g (4.7 mmol) portion of the product of Example 26 was stirred with 8 ml of propionic acid anhydride at 25 °C 
for 3 hours, then 30 ml of diethyl ether were added and the solution was kept at 0-5 °C overnight. The precipitate formed 
was filtered, washed with 3x8 ml of diethyl ether and dried to yield 1 .32 g (73.7 %) of the aimed compound as a light 
yellow product, m.p.: 189-190 °C. 
C 20 H 19 N 3 O 5 = 381.396 

Example 30 

1-(4-Nitrophenyl)-3-valeryl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

To a solution of a 2.5 g (7.68 mmol) portion of the product of Example 26 in 40 ml of anhydrous dichforomethane 
4.75 g (23 mmol) of dicyclohexylcarbodiimide and 2.88 g (23 mmol) of n- valeric add were added and the reaction mix- 
ture was maintained at 25 °C under intermittent stirring for 24 hours. Then the N ,N'-dicyclohexyiurea formed as by-prod- 
uct was filtered, the filtrate was evaporated under reduced pressure, the residue was mixed with 2x40 ml of distilled 
water, decanted and the wet product was left to solidify under 50 ml of 50 % ethanol. The solid compound was filtered, 
washed with 2x10 ml of 50 % ethanol and dried at 80 °C. The raw product obtained was recrystallized from 24 ml of 
ethanol and the crystals were dried at 100 °C to yield 2.20 g (70 %) of the aimed product as a yellow powder, m.p.: 145- 
147 °C. 

C22H23N 3 0 5 = 409.450 
Example 31 

1-(4-Nitrophenyl)-3-pivaloyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2>benzodiazepin 

By following the process described in Example 28 but applying pivaloyl chloride insted of trif luoroacetic acid anhy- 
dride, 1.68 g (89.4 %) of the aimed product were obtained, m.p.: 164-166 °C. 



16 



EP0 492 485 B1 

C22 H 23 N 3°5 = 409.450 

Example 32 

5 l-(4-Nitroph nyl)-3-benzoyl-4-methyl-7,8-methyIenedioxy-3,4-dihydr -5H-2,3-benzodiazepine 

By following the process described in Example 31 but using benzoyl chloride as acyl chloride, 1.72 g (86.9 %) of 
an ochre yellow product were obtained, m.p.: 222-224 °C (deconp.). 
C 2 4Hi9N 3 0 5 = 429.440 

10 

Example 33 

1-(4-Nitrophenyl)-3-phenylac^tyl^methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepi 

is By following the process described in Example 30 but using 50 % of the calculated molar amount of dicyclohexyl- 
caitodiimide and phenylacetic acid, a bright yellow product was obtained, m.p.: 193-195 °C. 
C 2 5H2iN 3 0 5 = 443.467 

Examples 34 to 36 

20 

The products of Examples 34 to 36 were obtained by following the process described in Examle 33 and using the 
respective acid components. 

Example 34 

25 

1-(4-Nitrophenyl)-3-cydopropanecarbonyl^ 

M.p.: 225-228 °C (decomp.). 
C2iH 19 N 3 0 5 = 393.407 

30 

Example 35 

1-(4-Nitrophenyl)-3-cyanoacetyl^ 

35 M.p.: 185-188 °C 

C2oH 16 N 4 0 5 = 392.380 

Example 36 
40 H4-Nitrophenyl)-3-methoxyacety^ 

M.p.: 187-189 °C 
C2 0 H 19 N3O 6 = 397.396 

45 Example 37 

1-(4-Nitrophenyl)-3-(4-carboxybuty^^ 

By using the product of Example 26 as starting material and performing the acylation according to Example 1 4 with 
so glutaric acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed product was obtained, m.p • 
148-150 °C. 

C22H 2 iN 3 07 = 439.434 
Example 38 

55 

1-(4-Aminophenyl)-3-phenylcarbamoyl-4-methyl-7 ) 8-methylenedioxy-3,4Hlihydr -5H-2,3-benzodiazepine 

To a solution of 0.70 g (2.3 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodi- 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was evaporated under reduced pressure and the amorphous residue 
was mixed with 20 ml of hot 50 % ethanol. The suspension was cooled to 0 °C and filtered to yield 0.76 g of a raw prod- 
uct. m.p. 190-200 °C. After recrystallization from 99.5% ethanol and trituration with ethyl acetate the aimed compound 
melts at 207-209 °C. 

C24H22N 4 0 3 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent specification No. 
198,494. However, the compound may also be prepared by a new method according to the process of Example 16, by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be recrys- 
tallized from 50 % ethanol, m.p.: 1 18-120 °C. 

Example 39 

1-(4-Diacetylaminophenyl)-3-acetyl^-methyl-7,8-methyIenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

2.0 g (6.7 mmol) of 1-(4-amrnophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 ( 3-benzodiazepine were 
ref luxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced pressure. The crys- 
talline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of water. After drying 2.79 g of the 
raw triacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 100 °C 2.39 g (84.6 %) of 
the pure aimed product were obtained, m.p. 224-227 °C. 
C23H 2 3N 3 05 = 421.461 

Example 40 

N 1 -[4-{3-AcetyM-methyl-7,8-methylened^ 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride, 0.3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stirred at 50 °C for 4 houre. The crystals formed 
after coling were filtered, washed with 3x3 ml of benzene, then triturated with 20 ml of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product, m.p. : 
168-170 °C(deconp.). 
C2iH22N 4 0 4 = 394.439 

Example 41 

N 1 -[4-(3-AcetyM-methyl-7,8-meth^ 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl isocyanate, ref lux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending the residue first in 50 ml 
of diethyl ether and then in 1 5 ml of ethyl acetate, 0.69 g (75.7 %) of the aimed product was obtained, m.p.: 184-186 °C 
(decomp.). 

C2 6 H 24 N 4 0 4 = 456.510 
Example 42 

1-(4-Acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

1.3 g (4.4 mmol) of 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepin 
were stirred at 20-25 °C with 5 ml of acetic anhydride for one hour, then the yellow solution was poured into 100 g of 
ice-water and stirred until the decomposition of the excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x10 ml of distilled water and dried to give 1 .6 g of raw product. After recrystallization from 20 ml of 
benzene 1 .50 g (89.85 %) of the aimed product were obtained, m.p.: 158-160 °C (decomp.). 
C2iH 21 N 3 0 4 = 379.423 

Example 43 

1-(4-Formylaminophenyl)-3-formyl-4-methyf-7,8-methylenedioxy-3,4-dihydr -5H-2,3-benzodiazepin 

To 6.0 ml (0.1 04 mol) of acetic anhydride 3.0 ml (0.08 mol) of 1 00 % formic acid were added drqpwise at 0 °C during 
5 minutes while constant stirring. The stirring was continued at 50 °C for 15 minutes. Thereafter 1 g (3.3 mmol) of 1-(4- 
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aminophenyl)-4-methyl-7,8-me^ was added to the thus-prepared 

mixed anhydride. The reaction mixture was stirred at 25 °C for 1.5 hours, then poured into ice-water, the precipitate 
formed was filtered, washed with 4x5 ml of distilled water and dried at 80 °C to give 0.80 g of raw product. After crys- 
tallization from 3 ml of ethyl acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p.: 193-195 °C 
5 C 19 H 17 N 3 04 = 351.369 

Example 44 

H4-Trifluoroacetylamlnophenyl)-3^ 
10 azepine 

1.48 g (5 mmol) of 1^4-aminophenyl)-4-methyl-7 l 8-methyIenedioxy-3,4<lihydro-5H-2,3-benzodiazepine were dis- 
solved in 30 ml of anhydrous chloroform, then 2. 1 ml (15 mmol) of triethylamine and at 20-25 °C 2.12 ml (15 mmol) of 
trif luoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
is of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1.41 g (57.9 %) of the aimed diacyl derivative, m.p. 177-1 78 °C. 
C 2 iH 15 F 6 N 3 0 4 = 487.363 

20 Example 45 

1-(4-Propiony1aminophenyl)-3-proplonyl-4-methyl-7 ) 8-methylenedioxy-3,4-d 

The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and propionic acid 
25 anhydride were used and the crystalline residue was recrystallized first from 1 5 ml of 50 % ethanol, then from 11.5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 °C. 
c 2 3H25N 3 0 4 = 407.477 

Examples 46 to 65 

30 

Other diacyl derivatives of the general formula (I), wherein R = acyl group, R 1 = R 3 = H, R 2 = CH 3 and R 4 = acyl 
group, where R and R 4 are the same or different, are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R = R 1 = = R 3 = H and R 4 = acyl group; and partly from new com- 
pounds of the general formula (I), wherein R = acyl group, R 1 = R 3 = = R 4 = H and R 2 = CH 3l according to processes 
35 defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = R 1 = R 3 = H and R 4 = acyl group is illus- 
trated in detail below on the derivative bearing acetyl group as R 4 : 

1-(4-AcetylaminophenylH-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

40 

Method A) 

To a solution containing 6.0 g (20 mmol) 1 -(4-amino-phenyl)-4-methyl-7 t 8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine in 30 ml of ethyl acetate 1 .38 ml (21 mmol) of methanesulfonic acid were added. The crystalline precipitate 
45 was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g, m.p.: it sintered above 
190 °C and weakly decomposed at 210-212 °C. The thus-obtained methanesulfonate salt of the starting substance was 
acetylated as follows: 

7.37 g of the powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stirred at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 1 0 ml of ethyl acetate and dried to 
so give 6.54 g of methanesulfonate saft of the target compound, m.p. 240-241 °C (with decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of sodium hydrogen carbonate 
were portionwise added to the clear solution. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
obtain 5.54 g of crude product. After recrystaliization from 130 ml of isopropanol. 3. 11 g (yield 46 %) of product were 
55 obtained, m.p.: 221 -223 °C (weak decomposition), the melting point of which increased to 223-225 °C after digesting 
with 15 ml of hot benzene. 
C 19 H 19 N 3 0 3 = 337.385 

The hydrochloride salt decomposed at 262-264 °C. 
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Method B) 

After dissolving 15.0 g (44.7 mmol) of 1-(4-acetylaminophenylH-methyl-7^ 
azepine in 1 50 ml of pyridine under mild heating, 1 0.2 g (0.269 mol) of sodium borohydride were added and the mixture 

5 was stirred on an oil bath at a temperature of 100 °C for 5 hours. Then the reaction mixture was cooled to about 25 °C, 
150 ml of water were dropwise added under continuous stirring during 20 minutes, thereafter a mixture containing 180 
ml of concentrated hydrochloric acid and 265 ml of water was added while cooling with ice-water. A yellowish suspen- 
sion was formed. The precipitate was filtered, washed with 5 x 20 ml of water and dried to yield 1 5.2 g of salt, m.p. above 
250 °C. In order to liberate the base, this salt was suspended in 1 50 ml of 50 % ethanol and then 5.7 g of sodium hydro- 

10 gen carbonate were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes, 
washed successively with 3 x 10 ml of 50 % ethanol, 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a crude product, m.p.: 218-220 °C (weak decomposition). After digesting this crude product with 50 
ml of hot isopropanol and then with 100 ml of hot 99.5 % ethanol, 8.63 g (57.2 %) of the aimed compound were 
obtained, m.p.: 220-222 °C (weak decomposition). 

15 Physical characteristics of other 1-(4-acylamino-phenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2 > 3 -benzo- 
diazepine are as follows: 



R 4 -Analogue 


M.p. °C 


Propionyl 
Benzoyl 
Phenylacetyl 
Pivaloyl 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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Table 10 





Compounds of the general formula (I), wherein R 1 = R 3 = H, R 2 = CH 3 , R and R 4 are acyl groups 


5 


Example No. 


R 


R 4 


Starting material Exam- 
ple No. 


Process of 


M.p. °C 




46 


COCH 3 


CHO 


15 (16) 


9 ^n 




10 


47 


COCF3 


COCH3 


fill) R 4 = COCHo 


9fi 6.6. 






48 


COCH3 


COC 2 H 5 


15(16) 


Pft 6.6. 


too* IO/ 




49 


COCoHc 


COCH3 


fill) R 4 = COCHo 




I DO I /U 




50 


COCH3 


CO-CfCH-*)* 


15 (16) 


O 1 


on 1 .9M 

*£U I -tUO 


15 


51 




COCH3 


fill) R 4 - COCHo 


O 1 


1 00- l*KJ 




52 


COCH3 


CO-CH0-OCH0 


15 (16) 




I I O- I cU 




53 


CO-CH2-OCH3 


COCHo 


fill) R 4 - COf^Hn, 


ou 


loo- 100 (QJ 


20 


54 


COCH3 


CO-CH 2 -CN 


15 (16) 


9 ^n 
ou 


1 101 yu) 




55 


C0-CH 2 -CN 


COCH3 


fill) R 4 - COCHo 


£. % OU 


I^O- IOU \Q) 




56 


CO-C 6 H 5 


COCHq 


fill) R 4 - COCHo 


01 


104-lOD 




57 


COCH3 






0 I 


^ 1 1 O 


25 


58 


CO-fCHoU-COOH 


COCHo 




14 


1 1 /4 




59 


COCH3 


CO-{CH 2 ) 3 -COOH 


15(16) 


14 


210-212 (d) 




60 


CHO 


COC 2 H 5 


(III), R 4 = COC 2 H 5 


2 


185-187 


30 


61 


CHO 


CO-C(CH 3 ) 3 


(III), R 4 = CO-C(CH 3 ) 3 


2 


220-221 (d) 




62 


COGH3 


COCF3 


15(16) 


28 


150-152 (d) 




63 


CHO 


CO-C 6 H 5 


(III), R 4 = CO-C 6 H 5 


2 


202-203 (d) 




64 


COCH3 


CO-CH 2 -C 6 H 5 


(III), R 4 = CO-CH 2 -C 6 H 5 


2 


135-137 


35 


65 


COC 2 H 5 


CHO 


18 


2 


140-141 (d) 



(d) = decomposition 



Example 66 

1-(4-Glycylaminophenyl)^methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

45 

To a suspension of 2.89 g (5.97 mmol) of H4-prrthaloylglycylaminophen^ 
benzodiazepine (Example 79) in 50 ml of methanol 0.6 ml (1 1 .9 mmol) of 100 % hydrazine hydrate was added and the 
mixture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced pressure, the partially 
crystalline residue was mixed with 40 ml of dichloromethane, filtered and the by-product was washed with 2x10 ml of 
so dichloromethane. The solution was extracted with 3x15 ml of 5 % hydrochloric acid, the aqueous layer was made alka- 
line with 24 ml of aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled 
water and dried at 100 °C to obtain 1 .67 g of raw product. After recrystallization from 73 ml of ethanol 1 .50 g (71 .8 %) 
of the aimed product were obtained, m.p.: 223-225 °C. 
C19H18N4O3 = 350.385 

55 

Exampl s67t 78 

Other compounds of the general formula (I), wherein R 2 = CH 3 , R 3 = H, and some of their acid addition salts, pre- 
pared by the process of Example 66, are presented in Table 11 . The salts were prepared by known methods. 
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Table 11 



5 


txarnpie no. 


D 

n 


d1 
n 


R 


Example No. 
of starting 


M.p. °C(salt) mate- 
rial 




67 


- 


- 


CO-(CH 2 ) 3 -NH 2 


80 


198200(d) 




Aft 
DO 






UL-UU-LfH(OH 3 )-Nn 2 


81 


155-157 (d) 


10 


69 


- 


- 


DL-CO-CH(CH 3 )-NH 2 


68 


217-219 (d) (H-Fu) 


70 


CO-CH 2 -NH 2 


H 


H 


82 


150-155 




71 


CO-CH 2 -NH 2 


H 


H 


70 


190-193 (d) (H-Fu) 


15 


72 


DL-CO-CH(CH 3 )- 

hi LI 

i\irl 2 


H 


H 


84 


193-195 (H-Fu 210- 
213(d)] 




73 


COCH 3 


H 


CO-CH 2 -NH 2 


88 


210-211 (d) (HCI) 
[base 230-232 (d)] 






\j n 2 - in n 2 


LI 

n 






O H ft OHO /«■! \ 

210-212 (d) 


20 


75 


CO-(CH 2 ) 3 -NH 2 


H 


COCH 3 


90 


154-156 (d) (Fu) 




76 


(H-Fu), COCH3 


H 


DL-CO-CH(CH 3 )-NH 2 


91 


222-223 (d) (H-Fu) 




77 


DL -CO-CH(CH 3 )- 
NH 2 


H 


COCH3 


92 


218-220 (d) 


25 


78 


CO-CH 2 -NH 2 


H 


CO-CH 2 -NH 2 


93 


202-204 (d) 


30 


Notes: 

H-Fu = hydrogen fumarate (H-fumarate), 
Fu = fumarate 

The products of Examples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 16. 



35 

Example 79 

1-[4-(N-Phthaloylglycylamino)phenyi]-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

40 To a solution of 2.0 g (6.88 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 
dichloromethane 1.84 g (8.94 mmol) of dicyclohexylcarbodiimide and 1.84 g (8.94 mmol) of powdered phthalimidoace- 
tic acid were added and the reaction mixture was stirred at 25 °C for 8 hours, then left to stand at 0-5 °C overnight. The 
precipitate formed was filtered, washed with 3x3 ml of dichloromethane and dried at 60-80 °C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and N f N f -dicyclohexylurea ( a by-product. This mixture was purified by 

45 refluxing with 210 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanol, there- 
after drying at 100 °C to obtain 2.42 g (73.3 %) of the aimed product, m.p.: 266-268 °C (decomp.). 
C27H20N4O5 = 480.489 

Example 80 

so 

1-[4-(N-Phthaloyl^-aminobutyi7lami^ 

By following the process described in Example 79 but using yphthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichloromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium carbonate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol, cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) 
of the aimed produbt, m.p.: 233-235 °C (decomp.). 
C29H24N4O5 = 508.543 
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Example 81 

1-[4-(M-Phthaloyl-DL-alanylamino)phe^^ 

The process described in Example 79 was followed, except that N-phthaloyl-DL-alanine (DL-2-phthalimido-propi- 
onic acid) was used. After filtering the slight precipitate formed the filtrate was evaporated, the residue was mixed with 
15 ml of dichloromethane, carefully filtered and the clear solution obtained was repeatedly evaporated. The purification 
of the residue was achieved by refluxing it with 60 ml of ethyl acetate. Crystal formation was already started in the hot 
solution. The crystals were filtered at 0-5 °C, the nearly white crystal powder was washed with 3x3 ml of ethyl acetate 
and dried at 100 °C to give 2.75 g (80.95 %) of the aimed product, m.p.: 243-245 °C (decomp.). 
C 28 H22M 4 0 5 = 494.516 

Example 82 

1-(4-Nitrophenyl)-3-glycyM-methyl-7,8-m^ 

The process described in Example 66 was followed by using the compound prepared according to Example 85 as 
starting material, but the dichloromethane solution was extracted only with 3x20 ml of distilled water and the organic 
layer was evaporated under reduced pressure. The crystalline residue was purified by suspending it in 7 ml of ethanoi 
to give the pure aimed product in a yield of 86.1 %, m.p.: 201 -203 °C (decomp ). 
C 19 H 18 N 4 0 5 = 382.385 

Example 83 

1-(4-Nitrophenyl)-3-(y-aminobutyryO 

By following the process described in Example 82 and using the compound prepared according to Example 86 as 
starting material, a product containing crystal solvent was obtained in a yield of 89.4 %, m.p. 1 1 0-1 1 2 °C (recrystallized 
from 50 % ethanoi). 
C 21 H22N 4 05 = 410.439 

Example 84 

1-(4-Nitrophenyl)-3-(DL-alanyl)^methyl-7,8-^ 

By following the process described in Example 82 and using the compound pepared according to Example 87 the 
aimed compound was obtained, m.p. 220-221 °C (decomp.). 
C 2 o H 2oN 4 0 5 = 396.412 

Examples 85 to 87 

The new intermediates employed in Examples 82 to 84 as starting materials were prepared from the compound 
prepared according to Example 26 by the process of Example 81 . 

Example 85 

l-(4-Nitrophenyf)-3-(N-ptthaloylglycyl)-^ 

Yield: 93.3 %, m.p.: 173-174 °C (decomp.). 
C 27 H 2 oN 4 07 = 512.489 

Example 86 

1-(4-Nrtrophenyl)-3-(N-phthaloyl^ 
azepine 

M.p : 218-220 °C 
C29H24N4O7 = 540.543 
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Example 87 

1-(4-Nltrophenyl)-3-(N-pttha^ 

M.p.: 210-212 °C 
C28H2 2 N 4 0 7 = 526.516 

Example 88 to 94 

The intermediates of the general formula (I), wherein R and/or R4 represents) C^e acyl group(s) substituted by a 
phthalimido group, are required for the preparation of compounds obtained by using the processes of Examples 73 to 
78 and summarized in Table 12. They were prepared from the compound of Example 15 (16) or from a compound of 
the general formula (III), wherein R 4 is hydrogen (see U.S. patent specification No. 4,835,152) or from 1-(4-acetylami- 
nophenyl)-4-methyl-7,8-methylenedioxy-3 ( 4-dihydro-5H-2 t 3-benzodiazepine described hereinabove (before Table 10) 
by following the process of Example 81 . 

As a matter of course, in Example 93 a twofold amount of phthaloylglycine and dicydohexylcarbodiimide have to 
be used. Thus, Table 12 lists new compounds of the general formula (I), wherein R and R 4 are acyl groups, R 1 = R 3 = 
H and R 2 «= CH 3 . 



Table 12 



Example No. 


R 


R 4 


M.p. °C 


88 


COCH 3 


CO-CH 2 -N(CO) 2 C 6 H 4 


314-316 (d) 


89 


CO-CH 2 -N(CO) 2 C 6 H 4 


COCH3 


204-206 (d) 


90 


CO-(CH 2 ) 3 -N(CO) 2 C 6 H 4 


COCH3 


150-152 


91 


COCH3 


DL -CO-CH(CH 3 )-N((X>) 2 C 6 H 4 


264-266 (d) 


92 


DL -CO-CH(CH 3 )-N(CO) 2 C 6 H 4 


COCH3 


245-248 


93 


CO-CH 2 -N(CO) 2 C 6 H 4 


CO-CH 2 -N(CO) 2 C 6 H 4 


230-232 (d) 


94 


COCH3 


CO-(CH 2 ) 3 -N(CO) 2 C 6 H 4 


173-175 


(CO) 2 C 6 H 4 « phthaloyl; 
N(CO) 2 C 6 H 4 = phtalimido; 



(d) = decomposition 



Example 95 

1-(4-Aminophenyl)-3-(y-aminobutyryl)-4-met^ hydro- 
gen fumarate 

It was prepared from the compound of Example 83 by following Example 16, m.p.: 150-152 °C (decomp.) 
[C29H 25 N 4 03] • C 4 H 3 0 4 = 496.531 

Example 96 

1-(4-Aminophenyl)-3-(4-carboxybutyryl)-4-methyl-7,8 -methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 
hydrochloride 

It was obtained from the compound of Example 37, according to Example 16, m.p.: 224-226 °C (decomp.). 
{C22H 24 N305ia = 445.915 
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Example 97 

1-(4-Trifluoroacetylaminophe^ 

It was prepared by following Example 2, rap.: 258-260 °C (decomp.). 
C 19 H 14 F3N303 = 389.339 

Example 98 

1-(4-Aminophenyl)-3-methylcarbamo 

It was prepared from 1-(4-nitrophenyl)-3-methyicarbarTKy^^ 
zodiazepine according to Example 16, m.p. 199-201 °C. 
Ci9H2oN 4 0 3S = 352.401 
Hydrochloride m.p. 219-221 °C (decomp.). 
[C 19 H 21 N403]CI = 388.866 

The starting nitro compound was prepared as follows: 
1.1 ml (18.4 mmol) ol methyl isocyanate were added to 3.0 g (9.22 mmol) of 1-(4-nitrophenyl)-4-methyl-7,8- 
methylene-dioxy-3,4-dihydro-5H-2 l 3-benzodiazepine (see Example 26) dissolved in 60 ml of dichloromethane and 
stirred for 24 hours, then evaporated under reduced pressure. The crystalline residue was triturated with 30 ml of hot 
ethanol at 80 to 100 °C to obtain 3.35 g (95 %) of the lemon-yellow aimed product, rap.: 238-240 °C (decomp.). 
Ci9H 18 N 4 0 5 = 382.385 

Example 99 

1-(4-Aminophenyl)-3-(1-pyrrolidinoacetylH-m^ 

It was obtained from 1 -(4-nitrophenyf)-3-(1 -pyn-ol^ 
benzodiazepine by following Example 16, m.p.: 212-214 °C. 
C23H26N4O3 = 406.493 

The starting substance was obtained from 1 -(4-nrtrophenyl)-3-chIoroacety1-4-methyl-7,8-methylenedioxy-3,4-dihy- 
dro-5H-2,3-benzodiazepine (see Example 116) according to Example 102, m.p.: 189-190 °C (decomp.). 
O23H24N4O5 = 436.477 

Example 100 

1-(4-Aminophenyl)-3-(N,N^imethylglycylH^ 
hydrogen f umarate 

It was prepared Mom 1-(4-nitrophenyl)-3-(N,N-dime 
benzodizapine according to Example 16, m.p.: 202-204 °C (decomp.). 
[C 21 H 2 5N 4 03]C4H 3 04 = 496.531 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chIoroacetyl-4-methyl-7,8-methylenediQxy-3,4-dihy- 
dro-5H-2,3-benzodiazepine according to the process described in Example 103, rap.: 158-160 °C. 
C 21 H22N 4 0 5 = 410,439 

Example 101 

1-(4-Chloroacetylaminophenyl)^-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

It was prepared according to Example 2, except that chloroacetic acid was used, rap.: 209-214 °C (carbonization). 
C 19 H 16 CIN 3 0 3 = 369.818 

Example 102 

l-^-fl-l^rrolidinoacetylaminoJphenylH-methyl^^-methylenedioxy-SH^^-benzodiazepine 

0.71 ml (8.53 mmol) of pyrrolidine was added to a suspension of 1 .5 g (406 mmol) of 1 -(4-chloroacetyl-aminophe- 
nyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 60 ml of ethanol and the reaction mixture was refluxed for 
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4 hours, then evaporated under reduced pressure. The residue was treated with water to give a rough product (1 .49 g), 
m.p.: 186-188 °C. After recrystallization from 12 ml of ethanol 1 .22 g (74.4 %) of the aimed product were obtained, m.p • 

210- 212 °C. 
C23H24N4O3 = 404.477 

Example 103 

1 -[4-(N,N-dimethylglycylam^ 

After adding 0.66 g (8. 1 2 mmol) of dimethylamine hydrochloride and 1 .86 ml (1 3.4 mmol) of triethylamine to a sus- 
pension of 1.5 g (4.06 mmol) of 1-(4-<*loroacetyl-aminophenyl)-4-m 

in 60 ml of ethanol, the reaction mixture was refluxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
of dichloromethane, washed with 20 ml of 4 % NaOH solution, then 2x20 ml of distilled water, dried and evaporated 
under reduced pressure. After treating with water, the crystalline residue was filtered to give 1 .27 g of raw product, m.p. 

21 1- 213 °C. After recrystallization from 10 ml of ethanol 1 .1 g (71 .4 %) of aimed product were obtained, m.p - 21 3-215 
°C. 

C 21 H 2 2N 4 0 6 = 378.439 
Example 104 

1-(4-Methylcarbamoylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol) of 1-(4-aminophe- 
nyl)-4-methyl-7.8-methylenedioxy-5H-2,3-benzodiazepine in 8 ml of dimethylformamide (DMF), then the reaction mix- 
ture was stirred at 25 °C for 24 hours. After diluting with 80 ml of water, filtering at 5 °C and drying at 60 to 100 °C, 1 .06 
g of raw product, m.p.: 204-207 °C (sintering from 160 °C) were obtained which, when recrystallized from 5 ml of etha- 
nol, gave 0.85 g (71 .4 %) of the aimed product, m.p.: 223-224 °C (decomp.). 
Ci9H 18 N 4 0 3 = 350.385 

Example 105 

1-(4-Acetylaminophenyl)-3-methyl^ 

It was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine by using the process of Example 42. The raw product was recrystallized from ethyl acetate to give 71 .4 
% of the aimed product, m.p.: 150-152 °C. 
C 21 H22N 4 04 = 394.439 

Example 106 

1-(4-Ch1oroacetylaminophenyl)-3-acety^ 

It was prepared from 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methyienedioxy-3,4<Jihydro-5H-2,3-benzodi- 
azepine by using the process of Example 2, m.p.: 139-140 °C. 
C 21 H 20 CIN 3 O4 = 413.972 

Example 107 

1-[4-(N,N-dimethylglycylamino)phe 
azepine 

It was prepared from the product of the preceding Example by using the process described in Examle 103, m p ■ 
206-208 °C. 
C23H26N4O4 = 422.493 
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Example 108 

1-[4-(N,N-diethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8-methylenedioxy-3Adihyd 
azepine 

5 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dih 
benzodiazepine and diethylamine by using the process described in Example 102, m.p.: 175-176 °C 
C25H 3 oN40 4 = 450.547 

w Example 109 

1 -I4-(1 -Pyrrolidinoacetylamino)phen^ 
azepine hydrogen fumarate 

is It was prepared from 1-(4-cWoroacetylaminophenyl)-3-acetyl-4-mett^ 

benzodiazepine by using the process of Example 2 and isolated in the form of hydrogen fumarate, m.p.: 181-183 °C 
(decomp.). 

[C25H29N4O4] • C4H3O4 = 564.607 

20 Example 110 

1-(4-Acetylaminophenyl)-3-chloroacetyl^ 

It was prepared from the compound of general formula (III), wherein R 4 = COCH 3 , by using the process of Examle 
25 2 and chloroacetic acd instead of formic acid, m.p. 1 38-1 40 °C. 
C 21 H 20 CIN 3 O 4 = 413.972 

Example 111 

30 1-[4-(N,N^iethylglycylamino)phe^ 

It was prepared from 1-(4-chloroacetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine by 
using the process of Example 102, except that diethylamine was used instead of pyrrolidine, m.p.: 157-158 °C 
C23H26N4O3 = 406.493 

35 

Example 112 

1-(4-Acetylaminophenyl)-3-cyclopropanecarbonyl-4-methyl-7,8-methylenedioxy-^ 
azepine 

40 

It was prepared from 1-(4-aminophenyl)-3-cydopropane-cartx>nyl-4-m^ 
2 f 3--benzodiazepine by using the process of Example 42, m.p.: 242-243 °C. 
C 2 3H23N 3 04 = 405.461 

45 Example 113 

N^W-CS-Methylcarbamoyl^methy^ 
methylurea 

so After adding 0.5 ml (8.5 mmoi) of methyl isocyanate to 0.6 g (1 .7 mmol) of 1 -(4-aminophenyl)-3-methylcarbamoyl- 
4-methyl-7 f 8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine (see Example 98) dissolved in 45 ml of anhydrous 
dichloromethane, the reaction mixture was stirred at 25 °C for 6 days. Then the crystalline precipitate was filtered, 
washed with 3x2 ml of dichloromethane and dried at 60 to 80 °C to obtain 0.55 g (79.7 %) of the pure aimed product 
m.p.: 181-183 °C. 

55 C 2 iH23N 5 0 4 = 409.455 
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Example 114 

1-(4-Aminophenyl)-3-n-butyIcarta 

It was prepared from 1-(4-nrtrophenyl)-3-n-butylcarbam 
zodiazepine. m.p.: 173*175 °C. 
C22H26N4O3 = 394.482 

The starting substance was prepared as described for the starting substance of Example 98, except that n-butyl 
isocyanate was used instead of methyl isocyanate and the reaction mixture was stirred for 5 days at 25 °C, m.p. 176- 
178 °C. 

C22H24N4O5 » 424.466 
Example 115 

1-(4^lycylaminophenyl)-3-methylcarbamoyM-m 

It was prepared from 1-[4-(N-phthaloylglycylamino)-phenyf]-3-^ 
dihydro-5H-2,3-benzodiazepine by using the process of Example 66 as modified in Example 82, m.p.: 163-165 °C. 
C2iH23N 5 04 = 409.455 

The starting substance was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methyl-7 i 8-methylenedioxy- 
3,4-dihydro-5H-2,3-benzodiazepine (see Example 98) according to Example 79, m.p. 270-271 °C (decomp.). 
C29H25N5O6 = 539.559 

Example 116 

1-(4-Aminophenyl)-3-(N-methylglycyl)-4-methyl-7,8^ 

1 .03 g (15.3 mmol) of methylamine hydrocdhloride and 2.64 ml (18.3 mmol) of triethylamine were added to a sus- 
pension containing 1.23 g (3.06 mmol) of 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodiazepine in 140 ml of ethanol and the reaction mixture was refluxed for 10 hours, then evaporated under 
reduced pressure. The residue was dissolved in 30 ml of chloroform, washed with 20 ml of 4% NaOH solution, then 
2x20 ml of water, dried and evaporated under reduced pressure. The residue was reduced according to the process of 
Example 16 and the product obtained was purified by column chromatography (adsorbent: Kieselgel 60, eluent: meth- 
anol - benzene 4:1). The crude product obtained was triturated with 5 ml of ethyl acetate at 25 °C to obtain 0.60 g (53.6 
%) of the aimed product, m.p. 198-200 °C (weak decomp.). 
C2oH22N 4 0 3 = 366.428) 

The starting compound was obtained from 1-(4-nitrophenyl)-4-methyl-7,8-methylenedioxy-3,4-dirydro-5H-2,3-benzcdi^ 
azepine (see Examle 26) and chloroacetic acid by using the process of Example 33, m.p. 189-191 °C (decomp.). 
C 19 H 16 CIN 3 0 5 -= 401.818 

Example 117 

1-[4-(N-methylglycylamiro)phenyl]-3-a^ 

1.31 g (19.5 mmol) of methylamine hydrochloride and 3.24 ml (23.3 mmol) of triethylamine were added to a sus- 
pension containing 1.61 g (3.89 mmol) of 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4- 
dihydro-5H-2 t 3-benzodiazepine (see Example 106) in 100 ml of ethanol and the reaction mixture was refluxed for 10 
hours, then evaporated under reduced pressure. The residue was purified by column chromatography (adsorbent: 
Kieselgel 60, eluent: chloroform - methanol 9:1). The crude product was triturated with 3 ml of 50 % ethanol at 25 °C to 
give 0.61 g (38.6 %) of the aimed product, m.p.: 220-222 °C (weak decomp.). 
C22H24N4O4 = 408.466 

Example 118 

Preparati n of pharmaceutical compositions 

Tablets or divided tablets containing 25 mg of 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihy- 
dro-5H-2,3-benzodiazepine (conpound of Examples 15 or 16) or 25 mg of 1-(4-acetylaminophenyl)-3-acetyI-4-methyl- 
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7,8-methylenedioxy-3,4Kiihydro-5H-2 ( 3-ben20diazepine (compound of Example 42) or 25 mg of 1 -(4-aminophenyl)-3- 
methylcaifcamoyM-methyl-7,8-m^ (compound of Example 98) each 

as active ingredient were prepared by usual methods. 

a) Composition of one tablet: 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 



Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2 mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



Claims 

Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1 - N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 
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wherein 



R stands for a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, amino, Cj. 

4 alkylamino, difC^ alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gens); or R is a benzoyl, cyclopropanecarbonyl, C^s alkylcarbamoyl or phenylcarbamoyl group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R 1 means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R 2 means a alkyf group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a C-| . 4 aliphatic acyl group; 

R 4 represents hydrogen ; a C 1 , 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl , 

amino, alkylamino, difC^ alkyl)amino, pyrrolidino phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, paimitoyl, cyclopropanecarbonyl, C^s alkylcarbamoyl or phenylcar- 
bamoyl group; and 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 

between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 

and their stereoisomers as well as acid-addition salts (where possible) of these compounds. 



A compound selected from the group consisting of 



1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-m^ 

1-(4-aminophenyl)-3^ropionyI-4-methyl-7,8-methylenedioxy-3,4<lihydro-5 
1 -(4-acetylaminophenyl)-3-acetyl-4^ 
1-(4-propionylaminophenyl)-3i3ropionyl^ 
1-(4-propionylaminophenyl)-3-acetyi-4-m 
1-(4-acetyiaminophenyl)-3iDropion^ 

1K4propionylaminophenyl)-3-formyI-4-methyl-7,8-methylene-dioxy-3 f 4<l 
1 -(4-trif luoroacetylaminophenyl)^ 

H4^lycylaminophenyl)-3-acetyl^^ hydro- 
chloride, 

N 1 -[4~(3-acetyl-4-methyl-7,8-m^^ 
rea, 

1 -[4<N,N-dimethylglycylamino) 
azepine, 

1-[4-(N,N<liethylglycylamino)phenyl]-3-acetyl-4-methyl-7 ) 8-methylenedio)cy-3 l ^ 
azepine, 

1 -pyrrolidinoacetylamino)pheny^ 
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azepine and hydrogen fumarate thereof and 

1-(4^Iycylaminophenyl)-3-me%lcarbam^ 

azepine. 

3. A pharmaceutical composition, which comprises as active ingredient a novel N-acyl-2,3-benzodiazepine derivative 
of the general formula (l) ( wherein Ft, R 1 , R 2 R 3 R 4 and the dotted lines are as defined in claim 1, or a pharma- 
ceutical^ acceptable acid addition salt thereof in admixture with carriers and/or additives commonly used in the 
pharmaceutical industry. 

4. A process for the preparation of the novel N-acyl-2,3-benzodiazepine derivatives of the general formula (I), 



R^ 




wherein 

R stands for a C^ 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, amino, C t _ 

4 alkylamino, di(C 1 . 4 afkyl)amino, pyrroiidino, phthalimido or phenyl group, or by one or more halo- 
gens); or R is a benzoyl, cyclopropanecarbonyl, alkylcarbamoyl or phenylcarbamoyl groip; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R 1 means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R 2 means a _ 3 alkyl group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a aliphatic acyl group; 

R 4 represents hydrogen; a aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 

amino, alkylamino, difC^ alkyl)amino, pyrroiidino, phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, alkylcarbamoyl or phe- 
nylcarbamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 
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H 2 C 



\ 



/ 




N 



(ii) 



NH 2 



with a C 1 . 6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative 
thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 
C^e aliphatic acyi group substituted by a halogen, with aC^ alkyiamine, difC^ alkyl)awine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein Ft 2 , R 3 and the dotted lines are as defined above, R 4 
means a C^g aliphatic acyi group,optionally substituted by a methoxy, cyano, carboxy, phenyl, alkylamino, 
difCt.4 alkyl)amino or pyrrolidine group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or 
palmitoy! group; R and R 1 are absent and a double bond is present between the N(3) and G(4) atoms; 
b) acyiating a compound of the general formula (III), 



wherein R 4 is as defined above, with a C^. 6 aliphatic carboxylic acid, optionally substituted by a methoxy, 
cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or cyclopropanecarboxylic acid 
or with a reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R 4 means a C^e aliphatic acyi group substituted by a halogen, with a C-,. 4 alkyiamine, di(C-|. 
4 alkyi)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 ( R 4 and the dotted lines are as defined 
above, R means a C^. 6 aliphatic acyi group, optionally substituted by a methoxy, cyano, carboxy, phenyl, C-,.4 
alkylamino, difC^ alkyl)amino or pyrrolidine group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acyiating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 




NH-R* 



(in) 
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0 

'/ 

N 



(CH), 



n 



C00H 




(VI) 



wherein R 5 stands for hydrogen or a alkyf group and n is 1 in case of a-amino acids, whereas R 5 means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if desired, removing the phthaloyl group, 
to obtain compounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 
means hydrogen, R 4 stands for a aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R 1 are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino 
acid of the general formula (VI), wherein R 5 stands for hydrogen or a C^ 4 alkyl group and n is 1 in case of a- 
amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-£ amino acids, and, if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (l) f wherein R 1 , R 2 and the 
dotted lines are as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for 
a C^e aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a C^s alkyl isocyanate or phenyl isocyanate. to obtain com- 
pounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R 4 represents a alkylcarbamoyl or phenylcarbamoyl group, R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a alkyl isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are 
as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a C^ 5 alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



N02 



to a novel compound of the general formula (V) 
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N0 2 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of 
the above processes b), d) or f), to obtain compounds of the general formula (I), wherein R 1 , R 3 and R 4 repre- 
sent hydrogen, R 2 , R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C{4) atoms; or 

h) acylating a new corrpound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a 

6 aliphatic carboxylic acid, optionally substituted by a methoxy, cyano or carboxy group or by one or more hal- 
ogens); or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(l) ( wherein R 1 , R 2 R 3 and the dotted lines are as defined above, R and R 4 represent a C^g aliphatic acyl 
group optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as delined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a 

5 alkyl isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and 
the dotted lines are as defined above, R stands for a C^s aliphatic acyl group, optionally substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogenfs); or a benzoyl group; R 3 stands for hydrogen; R 4 rep- 
resents a C^s alkyicarbamoyi or phenylcarbamoyi group and no double bond is present between the N(3) and 
C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a C^ 4 alkyl group and n is 
1 in case of a-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino 
acids, and, if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein 
R 1 , R 2 and the dotted lines are as defined above, R represents a c^ aliphatic acyl group optionally substituted 
by a methoxy, cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for hydro- 
gen, R 4 represents a aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and C(4) atoms, 

and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j), to 
an acid-addition salt. 

A process as claimed in claim 4, process a) or b), which comprises carrying out the acylation in a suitable solvent, 
preferably dichloromethane, with a carboxylic acid in the presence of dicyclohexylcartodiimide at a temperature 
between 10 °C and 30 °C. 

A process as claimed in claim 4, process a) or b), which comprises carrying out the acylation in the presence or 
absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
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ence of an acid-binding agent at a temperature between 0 °C and 150 °C. 

7. A process as claimed in claim 6, which comprises carrying out the reaction in chloroform or dichloromethane. 

8. A process as claimed in claim 4, process e) or f), which comprises carrying out the additive acylation by using a 
suitable alkyl or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a temperature between 
15 °C and 100 °C. 

9. A process as claimed in claim 4, process g), which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a aliphatic alcohol solution. 

10. A process as claimed in claim 4, process g) or claim 6, which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 °C and 65 °C. 

11. A process for the preparation of the pharmaceutical composition according to claim 3, which comprises as active 
ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, R 1 , R 2 , R 3 , R 4 and 
the dotted lines are as defined in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, with carriers 
and/or additives commonly used in the pharmaceutical industry and transforming them to a pharmaceutical com- 
position. 

1 2. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino acid receptors in mammals in need of decreased excitatory amino acid neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature in 
mammals by muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals. 

1 3. N-Acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 4, 
wherein 

R means hydrogen or a aliphatic acyl group; optionally substituted by a methoxy, cyano, carboxyl, amino, 
0^4 alkyfamino, di(C 1 . 4 alkyi)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s); 
or R is a benzoyl, cyclopropanecarbonyi, C^s alkylcarbamoyl or phenylcarbamoy! group. 

Claims for the following Contracting States : GR, ES 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general formula (I), 




(i) 



wherein 
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R stands for a C 1 _ 6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, C 1 . 

4 alkylamino, dKC^ alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more halo- 
gens); or R is a benzoyl, cyclopropanecarbonyl, C^s alkytcarbamoyl or phenylcarbamoyl group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R 1 means hydrogen; or R 1 is absent when a double bond exists between the N(3) and C(4) atoms; 

R 2 means a C1.3 alky) group; or 

R 1 and R 2 together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R 3 means hydrogen or a C-) .4 aliphatic acyl group; 

R 4 represents hydrogen; a C 1 . 6 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl, 



amino, alkylamino, dKC^ alkyl)amino, pyrrolidino, phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyl, cyclopropanecarbonyl, C^ 5 alkylcarbamoyl or phe- 
nylcarbamoyl group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R 3 and R 4 stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 




(ID 



NH 2 

with a C^g aliphatic carboxylic acid, optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyciopropanecarboxylic or palmitic acid or with a reactive derivative 
thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein R 4 means a 
Ci_ 6 aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine, d\{C^ 4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R 2 , R 3 and the dotted lines are as defined above, R 4 
means a 0^6 aliphatic acyl group,optionaliy substituted by a methoxy, cyano, carboxy, phenyl, alkylamino, 
di(C-|_4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecarbonyl or 
palmitoyl group; R and R 1 are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (111), 
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(III) 



wherein R 4 is as defined above, with a C1.6 aliphatic carboxylic acid, optionally substituted by a methoxy, 
cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or cyclopropanecaifooxylic acid 
or with a reactive derivative thereof; and, if desired, reacting a new compound of general formula (0 thus 
obtained, wherein Ft 4 means a 0^ 6 aliphatic acyl group substituted by a halogen, with a 0^ 4 alkylamine, di^. 
4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R 1 , R 2 , R 3 R 4 and the dotted lines are as defined 
above, R means a Ci_ 6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy phenyl, C<\. 4 
alkylamino, difC^ alkyl)amino or pyrrolidine group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (H) with an N-phthaloylamino acid of the general formula (VI), 




o 
'\ 



N— (CH L — COOH 



0 



R5 



(VI) 



wherein R 5 stands for hydrogen or a C^. 4 alkyl group and n is 1 in case of a-amino acids, whereas R 5 means 
hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if desired, removing the phthafoyl group, 
to obtain compounds of the general formula (1), wherein R 2 and the dotted lines are as defined above, R 3 
means hydrogen, R 4 stands for a C^e aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R 1 are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R 4 is as defined above, with an N-phthaloylamino 
acid of the general formula (VI), wherein R 5 stands for hydrogen or a alkyl group and n is 1 in case of a- 
amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if 
desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the 
dotted lines are as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for 
a aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a C^g alkyl isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (I), wherein R 2 and the dotted lines are as defined above, R 3 means hydrogen, 
R 4 represents a alkylcarbamoyl or phenylcarbamoyl group, R and R 1 are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R 4 is defined as above, with a C^ 5 alkyl isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and the dotted lines are 
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as defined above, R 3 means hydrogen, R 4 is as defined above except hydrogen, R stands for a alkylcar- 
bamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and C{4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



N02 

to a novel compound of the general formula (V) 




NO2 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R 4 stands for hydrogen, by using any of 
the above processes b), d) or f) f to obtain compounds of the general formula (f), wherein R 1 , R 3 and R 4 repre- 
sent hydrogen, R 2 , R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C-|. 
6 aliphatic carboxylic acid.optionally substituted by a methoxy, cyano or carboxy group or by one or more hal- 
ogens); or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R 1 , R 2 , R 3 and the dotted lines are as defined above, R and R 4 represent a C^e aliphatic acyl 
group, optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R\ R 2 and the dotted lines are as defined 
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above. R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a 
5 alky! isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R 1 , R 2 and 
the dotted lines are as defined above, R stands for a aliphatic acyl group,optionally substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; R 3 stands for hydrogen; R 4 rep- 
s resents a C^s akylcarbamoyl or phenylcarbamoyl group and no double bond is present between the N(3) and 

C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R 1 , R 2 and the dotted lines are as defined 
above, R 3 and R 4 mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R 5 stands for hydrogen or a C 1-4 alkyl group and n is 

10 1 in case of a-amino acids, whereas R 5 means hydrogen and n is an integer of 2 to 5 in case of p-e amino 

acids, and, if desired, removing the phthaloyl group, to obtain compounds of the general formula (0, wherein 
R 1 , R 2 and the dotted lines are as defined above, R represents a C^e aliphatic acyl group, optionally substi- 
tuted by a methoxy, cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R 3 stands for 
hydrogen, R 4 represents a C^e aliphatic acyl group substituted by an amino or phthalimido group and no dou- 

15 ble bond is present between the N(3) and C(4) atoms, 

and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j), to 
an acid-addition salt. 

20 2. A process as claimed in claim 1 , process a) or b), which comprises carrying out the acylation in a suitable solvent, 
preferably dichloromethane, with a carboxylic acid in the presence of dicyctohexylcarbodiimide at a temperature 
between 10 °C and 30 °C. 

3. A process as claimed in claim 1 , process a) or b), which comprises carrying out the acylation in the presence or 
25 absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
ence of an acid-binding agent at a temperature between 0 °C and 150 °C. 

4. A process as claimed in claim 3, which comprises carrying out the reaction in chloroform or dichloromethane. 

30 5. A process as claimed in claim 1 1 process e) or f), which comprises carrying out the additive acylation by using a 
suitable alkyl or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a temperature between 
15 °C and 100 °C. 

6. A process as claimed in claim 1 , process g), which comprises carrying out the selective reduction of the nitro com- 
35 pound of formula (IV) using sodium borohydride in a aliphatic alcohol solution. 

7. A process as claimed in daim 1 , process g) or claim 3, which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 °C and 65 °Q 

40 

8. A process according to anyone of claims 1 to 7, characterized in that a compound selected from the group consist- 
ing of 

H4-aminophenyl)-3-acetyl-4-methyl-7,8-methyle^ 
45 1-(4-aminophenyl)-3-propionyl-4-m^ 

1-(4-acetylaminophenyl)-3-acetyl-4-meth^ 

H4i>ropionyiaminophenyl}-3i3ropionyM-^^ 

1-(4i3ropionyiaminophenyl)-3-acetyl^ 

1 -(4-acetylamirwpheny0-3-propion 
so H4-propionylaminophenyl)-3-formy^ 

1-(4-trifluoroacetylaminophenyl)-3^cety 

H4^lycytamincphenyl)-3-acetyl-4^ hydro- 
chloride, 

N 1 -[4-(3-acetyM-methyl-7,8-me^ 
5s rea, 

1 -[4-(N, N<iimethylglycylamino)phe 
azepine, 

1-[4-(N,N<liethylgiycyiamino)phenyl]-3-a^ 
azepine, 
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1 -[4-(l -pyrrolidinoacetylamino)pheny0-3-ac^ 
azepine and hydrogen fumarate thereof and 
1-(4-glycyiaminophenyl)-3-metriylcarbam^ 
azepine is prepared. 

9. A process for the preparation of a pharmaceutical composition which comprises as active ingredient a novel N-acyl- 
2,3-benzodiazepine derivative of the general formula (I), wherein R, R 1 , R 2 , R 3 , R 4 and the dotted lines are as 
defined in claim 1, or a pharmaceutically acceptable acid addition salt thereof in admixture with carriers and/or 
additives commonly used in the pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R, R 1 R 2 , R 3 R 4 and the dotted lines are as 
defined in claim 1, or a pharmaceutically acceptable acid addition salt thereof, prepared by using any of process 
variants a) to j) as claimed in claim 1 , with carriers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

10. A process according to claim 9, characterized in that compositions for blocking one or more excitatory amino acid 
receptors in mammals in need of decreased excitatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral ischaemia (stroke) in mammals are prepared. 

11. A process for preparing N-acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 1 , 
wherein 

R means hydrogen or a C^e aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 
0^4 alkylamino, difC^ alkyl)amino t pyrrolidino, phthalimido or phenyl group, or by one or more halogen(s); 
or R is a benzoyl, cydopropanecarbonyi, alkylcarbamoyl or phenylcarbamoyl group, 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nitro compound of the 
formula (IV) 




(IV). 



N02 



Patentanspruche 



Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 



1 . N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (I), 
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(I) 



NR 3 R A 



worm 



R eine aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-. Cyano-. Carboxyl- 

Amino-, C M Alkylamino-, di(Ci^ Alkyl)-amino-, Pyrrolidino-, Phthalimido- Oder Phenylgruppe Oder 
durch em oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder 

R ane Benzoyl-. Cyclopropancarbonyl-, C,* Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; 

R abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert 

« ein Wasserstoffatom bedeutet; oder 

f£ abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung exisSerf 

n eine C^. 3 Alkylgruppe bedeutet; oder 

R und R 2 zusammen fur eine Mettiylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; ^ 
R^ Wasserstoffatom oder eine C,^ aliphatische Acylgruppe bedeutet; 

R ein Wasserstoffatom; eine C,. 6 aliphatische Acylgruppe. die ge'gebenfalls durch eine Methoxy- 

Cyano-. Carboxyl-. Amino-, d. 4 Alkylamino-, Di(C,. 4 alkyl)-amino-, Pyrrolidino-. Phthalimido- Oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist. bedeutet; sowie eine 
bSeutet'- und ,mit0yl ' Cyc ^ ropancarbon y | -' c i-s Alkylcarbamoyl- oder Phenylcarbamoylgruppe 

die gestrichelten Unien gegebenefalls anwesende Valenzbindungen bedeuten. mil der Beschrankung. dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 

und ihre Stereoisomers sowie die Saureadditionssalze (wenn moglich) dieser Verbindungen. 

Eine Verbindung gewahlt aus der Gruppe, die aus folgenden Verbindungen besteht: 

W4-Amin(3pheny0-3-a<^yl-4-meth^ 
H4-Aminophenyl)-3-propionyl-4-methyl-7^^ 

H4-Acetylamincphenyl)-3-acetyl-4-methyl-7,8-methyleridioxy-3.4<iihydro-5H-2.3-ben^ 
1-(4-Propionylaminophenyl)-3^^ 

-(4-PropionylaminophenyO-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benz^ ' 

H4-Acetylam.ncpheny0-3-propior^-4-methyl-7.8-methylendioxy-3.4-dihydro-5f^ 

1-(4-PropionylaminophenyQ-3-formyl-4-methyl-7.8-methylendioxy-3,4^ 
-4-Trrfluoracetylamin^ 

W4^lycylaminopheny0-3-acety^^^ hydrochlo- 
N^4-(3-Acetyl-4-metiiyl-7,8-metrr/lendioxy-3.4-dirrydr^ 

1-[4-(N.N-Dimethylglycylarrtno)-phenyQ-3-acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro^^ 
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H4-(N, N<Jiethylglycylamino)-phenyl]-3-a^ 
pin, 

1-[4-(1-Pyrrolidinoacetylamino)-phenyO-3-ac 
pin und sein Wasserstoff-fumarat und 
1-(4-Glycylaminophenyl)-3-methyl-caifoarrrc^^ 

3. Eine pharmazeutische Komposition, die als aktive Komponente ein neues N-Acyl-2,3-benzodiazepin-Derivat der 
allgemeinen Formel (I), worin R, R 1 . R 2 , R 3 , R 4 und die gestrichelten Linien wie im Patentanspruch 1 definiert sind, 
oder ein pharmazeutisch annehmbares S&ureadditionssalz davon, gemischt mit in der pharmazeutischen Industrie 
allgemein verwendeten Tragerstoffen und/oder Zusatzstoffen, enthait. 

4. Verfahren zur Herstellung der neuen N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (I), 




worin 



R eine C^g aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl-, 

Amino-, Alkylamino-, Di(C 1 _ 4 alkyl)-amino-, Pyrrolidino-, Phthalimkto- oder Phenylgruppe oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; oder R eine Benzoyl-, Cyclopro- 
pancarbonyl-, C^s Alkylcaibamoyl- oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist, 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R 1 Wasserstoffatom bedeutet; oder R 1 abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R 2 eine C^_3 Alkylgruppe bedeutet; oder 

R 1 und R 2 zusammen fur eine Methyfengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R 3 Wasserstoffatom oder eine C-^ aliphatische Acylgruppe bedeutet; 

R 4 ein Wasserstoffatom; eine C^. 6 aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy-, 

Cyano-, Carboxyl-, Amino-, C^ Alkylamino-, DifC^^ alkyl) -amino-, Pyrrolidino-, Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R 4 eine 
Benzoyl-, Palmitoyl, Cyclopropancarbonyl-, Ci_s Afkylcarbamoyi- oder Phenylcarbamoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrankung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomer sowie die Sdureadditionssalze, dadurch gekennzeichnet, dass - 
a) eine Verbindung der Formel (II) 
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(ID 



mit einer C|_ 6 aliphatischen CarboxylsSure, die gegebenfalls durch eine Methoxy-, Cyano-, Carboxyl- oder 
Phenylgruppe Oder durch ein Oder mehrere Halogenatom(e) substituiert ist; oder mit BenzoesSure, Cyclopro- 
pancarboxyisSure oder PalmitinsSure oder mit einem reaktionsffihigen Derivat davon acyliert wird, und 
gewunschtenfalls eine derart erhaitene neue Verbindung der allgemeinen Formel (I), worin R 4 eine mit einem 
Halogenatom substituierte C^e aliphatische Acylgruppe bedeutet, mit einem Alkylamin, DifC^ alkyi)- 
amin oder Pyrrolidin umgesetzt wird, urn Verbindungen der Formel (0 zu erhalten, worin R 2 R 3 und die gestri- 
chelten LJnien wie oben definiert sind, R 4 eine C-j_g aliphatische Acylgruppe, die gegebenenfalls durch eine 
Methoxy-, Cyano-, Carboxyl-, Phenyl, Alkyl-amino, DiC|_4 alkyl)-amino- oder Pyrrolidinogruppe, oder 
durch ein oder mehrere Halogenatom(e) substituiert ist; oder R 4 eine Benzoyl-, Cyclopropancarbonyl- oder 
Palm'rtoylgruppe bedeutet; R und R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III), 




(III) 



worin 

R 4 wie oben definiert ist, mit einer C^. 6 aliphatischen Carboxylsdure, die gegebenenfalls durch eine Methoxy- 
, Cyano-, Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit 
BenzoesSure oder Cyclopropancarfoonsaure oder mit einem reaktiven Derivat davon acyliert wird; und 
gewunschtenfalls eine derart erhaitene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatom substituierte C^g aliphatische Acylgruppe bedeutet, mit einem C^ Alkylamin, DifC^ alkyl)- 
amin oder Pyrrolidin umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 , 
R 3 , R 4 und die gestrichelten Linien wie oben definiert sind, R eine C^e aliphatische Acylgruppe, die gegeben- 
fells durch eine Methoxy-, Cyano-, Carboxyl-, Phenyl, C^ Alkylamino, Di(C 1 . 4 alkyl)-amino- oder Pyrrolidino- 
gruppe oder durch ein Oder mehrere Halogenatom(e) substituiert ist; Oder eine Benzoyl- Oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; oder 

c) eine Vertindung der Formel (II) mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI), 



0 




N— (CH ) n — C00H 



(VI) 



worin im Falle von a-Aminosauren R 5 fur Wasserstoffatom oder eine C^ 4 Alkylgruppe stent und n 1 ist, woge- 
gen im Falle von p-e-AminosSuren R 5 fur Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist, acyliert 
wird, und gewunschtenfalls die Phtnaioylgruppe entfernt wird, urn Verbindungen der allgemeinen Formel (I) zu 
erhalten, worin R 2 und die gestrichelten Linien die oben definierten Bedeutungen haben, R 3 Wasserstoff 
bedeutet R 4 fur eine durch eine Amino- oder Phthalimidogruppe substituierte aliphatiche Acyigruppe 
steht sowohl R als auch R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung 
anwesend ist; oder 

d) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist mit einer N-Phthaioylamino- 
sdure der allgemeinen formel (VI) acyliert wird, worin im Falle von a-AminosSuren R 5 fur Wasserstoffatom oder 
eine Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren R 5 Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist und gewunschtenfalls die Phtnaioylgruppe entfernt wird, urn Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Linien wie oben definiert sind, R 3 
Wasserstoff bedeutet, R 4 mit der Ausnahme von Wasserstoff wie oben definiert ist, R fur eine durch eine 
Amino- oder Phthalimidogruppe substitute C-(_ 6 aliphatische Acyigruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem C^s Alkylisocyanat oder Phenyfisocyanat umgesetzt wird, urn 
Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 2 und die gestrichelten Linien wie oben definiert 
sind, R 3 Wasserstoff bedeutet, R 4 eine C-j.5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet, R und R^ 
abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist, mit einem G|_ 5 Alkylisocyanat 
oder Phenylisocyanat umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 und 
R 2 und die gestrichelten Linien wie oben definiert sind, R 3 Wasserstoff bedeutet, R 4 mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine C^. 5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe steht, und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder 

g) eine Verbindung der allgemeinen Formel (IV) 



CH 3 




(IV) 



N02 



selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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N02 



reduziert wird, worin R Wasserstoff bedeutet, dann entweder die derart erhaltene Verbindung der allgemei nen 
Formel (V) durch Verwendung einer der obigen Verfahren b), d) Oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Formel (V), worin R wie oben definiert ist, zu einer Amino- 
gruppe reduziert wird, oder zuerst die Nitrogruppe reduziert und dann die derart erhaitene Verbindung der all- 
gemeinen Formel (III), worin R 4 fur Wasserstoff stent, acyliert durch Verwendung einer der obigen Verfahren 
b), d) oder f) ( urn Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 3 , und R 4 Wasserstoff 
bedeuten, R 2 , R und die gestrichelten Linien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R f R 1 , R 2 und die gesrtichelten Unien wie oben 
definiert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mit einer C-,^ aliphatischen Carbonsaure, die gegebenenfalls durch eine Methoxy- Cyano- 
oder Carboxylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure oder 
mit einem reaktionsfahigen Derivat davon acyliert wird, urn Verbindungen der allgemeinen Formel (I) zu erhal- 
ten, worin R 1 , R 2 und R 3 und die gestrichelten Linien wie oben definiert sind, R und R 4 eine C^e aliphatische 
Acylgruppe bedeuten, die gegebenenfalls durch eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein 
oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C{4) Atomen keine Doppelbindung anwesend ist; oder 

0 eine neue Verbindung der allgemeinen Formel (I), worin R, R 1 , R 2 und die gestrichelten Linien wie oben defi- 
niert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit einem Ci_ 5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, urn Verbindungen der all- 
gemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Linien wie oben definiert sind, R fur eine 
Cv6 aliphatische Acylgruppe stent, die gegebenenfalls durch eine Methoxy-, Cyano- Oder Carboxylgruppe 
oder durch ein oder mehrere HaJogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R 3 fur Wasser- 
stoff steht; R 4 eine C^s Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; Oder 

j) eine neue Verbindung der allgemeinen Formel (I), worin R 1 , R 2 und die gestrichelten Linien wie oben defi- 
niert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C{4) Atomen keine Doppelbindung 
anwesend ist, mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI), worin im Falle von oc-Aminosau- 
ren R 6 fur Wasserstoff Oder eine Cj _ 4 Aikyigruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren R 5 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewOnschtenfalls die Phthaloyl- 
gruppe entfernt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichel- 
ten Linien wie oben definiert sind, R eine C-j.© aliphatische Acylgruppe bedeutet, die gegebenenfalls durch 
eine Methoxy-, Cyano- oder Carboxylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; 
oder R eine Benzoylgruppe bedeutet; R 3 fur Wasserstoff steht, R 4 eine C^ 6 aliphatische Acylgruppe bedeutet, 
die durch eine Amino- oder Phthalimidogruppe substituiert ist, und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist, 

und gewOnschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis j) erhalten 
wurde, in ein Saureaditionssalz umgestaltet wird. 

Verfahren nach Patentanspruch 4, Verfahren a) oder b), dadurch gekennzeichnet, dass die Acylierung in einem 
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entsprechenden LOsungsmittel, vorzugsweise Dichlormetan, mit einer Carbonsaure in der Anwesenheit von 
Dicyclohexylcarbodiimid bei einer Temperatur zwischen 10 und 30 °C durchgefQhrt wird. 

6. Verfahren nach Patentanspruch 4, Verfahren a) Oder b), dadurch gekennzeichnet, dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines Ldsungsmittels, durch Verwendung eines Carbonsaureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids, gegebenenfalls in Gegenwart eines Saurebindemittels, bei einer Temperatur zwischen 0 
°C und 150 °C durchgefQhrt wird. 

7. Verfahren nach Patentanspruch 6, dadurch gekennzeichnet, dass die Reaktion in Chloroform Oder Dichlormethan 
durchgefQhrt wird. 

8. Verfahren nach Patentanspruch 4, Verfahren e) oder f), dadurch gekennzeichnet, dass die additive Acylierung 
durch Verwendung eines entsprechenden Alkyl- oder Phenylisocyanates in Dimethylformamid, Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 °C und 100 °C durchgefQhrt wird. 

9. Verfahren nach Patentanspruch 4, Verfahren g), dadurch gekennzeichnet, dass die selekfive Reduktion der Nitro- 
verbindung der Formel (IV) durch Verwendung von Natriumborhydrid in einer Ldsung eines C^s aliphatischen 
Alkohols durchgefQhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6, dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat, in Gegenwart von Raney-Nickel oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 °C und 65 °C durchgefQhrt wird. 

11. Verfahren fur die Herstellung einer pharmazeutischen Konposition nach Patentanspruch 3, dadurch gekennzeich- 
net, dass als Wirkungsstoff ein neues N-Acyl-2,3-Benzodiazepin-Derivat der allgemeinen Formei (I), worin R, R 1 , 
R 2 , R 3 , R 4 und die gestrichelten Linien wie im Patentanspruch 1 definiert sind, oder ein pharmazeutisch annehm- 
bares SSureadditionssalz davon mit in der pharmazeutischen Industrie ubiich verwendeten TrSgerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutischen Komposition umgestaltet wird. 

12. Verwendung der gemass den Patentanspruchen 1 bis 8 hergestellten Verbindungen for Herstellung von Heilmit- 
teln, besonders von solchen, die einen oder mehreren stimulierenden Aminosaure-Rezeptor in Saugetieren, die 
verminderte stimulierende Aminosaure-Neurotransmission brauchen, blockieren, oder von solchen, die fur die 
Behandlung von Epilepsie in Saugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen Muskulatur in Saugetieren durch Muskeirelaxation oder fur die Behandlung von Gehirnischamie (Stroke) in 
Saugetieren geeignet sind. 

13. N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine . 6 aiiphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
, Carboxyl-, Amino-, Ci_ 4 Alkylamino-, Di(C 1 . 4 alkyl)-amino-, Pyrrolidino-, Phthalimido- oder Phenylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, Cyclopropancarbonyh 
C^s Alkylcarbamoyl oder Phenylcarbamoylgruppe bedeutet. 

Patentanspruche fur folgende Vertragsstaaten : GR, ES 

1 . Verfahren zur Herstellung von N-Acyi-2,3-benzodiazepin-Derivaten der allgemeinen Formel (I), 
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R eine aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl-, 

Amino-, Alkylamino-. Di(C 1w t alkyO-amino-, Pyrrolidine)-, Phthalimido- Oder Phenylgruppe Oder 
durch ein Oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder R eine Benzoyl-, Cyclopro- 
pancaibonyf-, C1.5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet; oder R abwesend ist, 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R 1 Wasserstoffatom bedeutet; oder R 1 abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R 2 eine C^ Alkyigruppe bedeutet; oder 

R 1 und R 2 zusammen fur eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R 3 Wasserstoffatom oder eine aliphatische Acylgruppe bedeutet; 

R 4 ein Wasserstoffatom; eine C^s aliphatische Acylgruppe, die gegebenfalls durch eine Methoxy-, 

Cyano-, Carboxyl-, Amino-, C 1 . 4 Alkylamino-. D\(C^ alkyl)-amino-, Pyrrolidino-, Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R 4 eine 
Benzoyl-, Palmitoyl, Cyclopropancarbonyl-, C-1.5 Alkylcarbamoyl- oder Phenylcarbamoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der BeschrSnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R 3 als auch R 4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomer sowie die SSureadditionssalze, dadurch gekennzeichnet, dass 
a) eine Verbindung der Formel (II) 
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H 2^ 



/ 




(II) 



NH 2 



mit einer aliphatischen CarboxylsSure, die gegebenfalls durch eine Methoxy-, Cyano-, Carboxyl- Oder 
Phenylgruppe Oder durch ein Oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesaure, Cyclopro- 
pancarboxylsaure oder PalmitinsSure oder mit einem reaktionsfahigen Derivat davon acyliert wird; und 
gewunschtenfalls eine derail erhaitene neue Verbindung der allgemeinen Formel (I), worin R 4 eine mit einem 
Halogenatom substituierte C^ aliphatische Acylgruppe bedeutet, mit einem C^. 4 Alkylamin, Di(C M alkyl)- 
amin oder Pyrrolidin umgesetzt wird, urn Verbindungen der Formel (I) zu erhalten, worin Ft 2 , R 3 und die gestri- 
chelten Linien wie oben definiert sind, R 4 eine C^ aliphatische Acylgruppe, die gegebenenfalls durch eine 
Methoxy-, Cyano-, Carboxyl-, Phenyl, C^. 4 Alkyl-amino, DiC 1 . 4 alkyl)-amino- oder Pyrrolidinogruppe, Oder 
durch ein oder mehrere Halogenatom(e) substituiert ist; oder R 4 eine Benzoyl-, Cyclopropancarbonyl- Oder 
Palmitoylgruppe bedeutet; R und R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III), 



R 4 wie oben definiert ist, mit einer C^g aliphatischen Carboxyteaure, die gegebenenfalls durch eine Methoxy- 
, Cyano-, Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder mit 
Benzoesaure oder CydopropancarbonsSure Oder mit einem reaktiven Derivat davon acyliert wird; und 
gewunschtenfalls eine derart erhaitene neue Verbindung der allgemeinen Formel (I), worin R 4 eine durch ein 
Halogenatom substituierte C^ aliphatische Acylgruppe bedeutet, mit einem C^. 4 Alkylamin, 0\(C^ aikyl)- 
amin oder Pyrrolidin umgesetzt wird. um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 , 
R 3 , R 4 und die gestrichelten Linien wie oben definiert sind, R eine C^g aliphatische Acylgruppe, die gegeben- 
falls durch eine Methoxy-, Cyano-, Carboxyl-, Phenyl, C^ Alkylamino, Di(Ci_ 4 alkyl)-amino- oder Pyrrolidino- 
gruppe oder durch ein oder mehrere Hafogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
sttert; oder 

c) eine Verbindung der Formel (II) mit einer N-Phthatoyiaminosaureder allgemeinen Formel (VI), 



CH 3 




worin 
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(CH )■ 



n 



COOH 



(VI) 



worin im Falle von a-Aminosauren R 6 fur Wasserstoffatom oder eine Alkylgruppe steht und n 1 ist, woge- 
gen im Falle von p-e- Aminosauren R 5 fur Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 ist, acyliert 
wird, und gewunschtenfalls die Phthaloylgruppe entfernt wird r um Verbindungen der allgemeinen Forme! (I) zu 
erhalten, worin R 2 und die gestrichelten Linien die oben definierten Bedeutungen haben, R 3 Wasserstoff 
bedeutet, R 4 fur eine durch eine Amino- Oder Phthalimidogruppe substituierte C-j_ 6 aiiphatiche Acylgruppe 
steht, sowohl R als auch R 1 abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppdbindung 
anwesend ist; Oder 

d) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben def iniert ist, mit einer N-Phthaloylamino- 
s&ure der allgemeinen formel (VI) acyliert wird, worin im Falle von a-AminosSuren R 5 fur Wasserstoffatom oder 
eine Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren R 5 Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist, und gewOnschtenfalls die Phthaloylgruppe entfernt wird, um Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Linien wie oben definiert sind, R 3 
Wasserstoff bedeutet, R 4 mit der Ausnahme von Wasserstoff wie oben definiert ist, R fur eine durch eine 
Amino- oder Phthalimidogruppe substitute aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; Oder 

e) eine Verbindung der Formel (II) mit einem C^g Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um 
Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 2 und die gestrichelten Linien wie oben definiert 
sind, R 3 Wasserstoff bedeutet, R 4 eine C^s Alkylcarbamoyl- oder Phenylcarbamoylgruppe bedeutet, R und R 1 
abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R 4 wie oben definiert ist, mit einem C^ 5 Alkylisocyanat 
oder Phenylisocyanat umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 und 
R 2 und die gestrichelten Linien wie oben definiert sind, R 3 Wasserstoff bedeutet, R 4 mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine Alkylcarbamoyl- oder Phenylcarbamoylgruppe steht, und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder 

g) eine Verbindung der allgemeinen Formel (IV) 



ch 3 




(IV) 



N02 



selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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reduziert wird, worin Ft Wasserstoff bedeutet dann entweder die derart erhaitene Verbindung der allgemeinen 
Formel (V) durch Verwendung einer der obigen Verfahren b), d) Oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Formel (V), worin R wie oben definiert ist, zu einer Amino- 
gruppe reduziert wird, oder zuerst die Nitrogruppe reduziert und dann die derart ertialtene Verbindung der all- 
gemeinen Formel (ill), worin Ft 4 fur Wasserstoff steht, acyliert durch Verwendung einer der obigen Verfahren 
b), d) oder f), urn Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 ( R 3 , und R 4 Wasserstoff 
bedeuten, R 2 R und die gestrichelten Linien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R, R 1 , R 2 und die gesrtichelten Unien wie oben 
definiert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mit einer C^ 6 aliphatischen CarbonsSure, die gegebenenfalls durch eine Methoxy- Cyano- 
oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit BenzoesSure oder 
mit einem reaktionsfahigen Derivat davon acyliert wird, urn Verbindungen der allgemeinen Formel (I) zu emal- 
ten, worin R 1 , R 2 und R 3 und die gestrichelten Unien wie oben definiert sind, R und R 4 eine aliphatische 
Acylgruppe bedeuten, die gegebenenfalls durch eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein 
oder mehrere Halogenatom(e) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R, R 1 , R 2 und die gestrichelten Linien wie oben defi- 
niert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mft einem C t _ 5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, urn Verbindungen der all- 
gemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichelten Unien wie oben definiert sind, R fur eine 
C^e aliphatische Acylgruppe steht, die gegebenenfalls durch eine Methoxy-, Cyano- Oder Carboxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R 3 fur Wasser- 
stoff steht; R 4 eine Alkylcarhamoyf- oder Phenyicaroamoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

D e » n « n eue Verbindung der allgemeinen Formel (I), worin R 1 , R 2 und die gestrichelten Linien wie oben defi- 
niert sind, R 3 und R 4 Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mit einer N-Phthaloylaminosaure der allgemeinen Formel (VI), worin im Falle von a-Aminosau- 
ren R 5 fur Wasserstoff Oder eine Cm Alkylgruppe steht und n 1 ist, wogegen im Falle von p-£-Aminosauren R 5 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird, urn Verbindungen der allgemeinen Formel (I) zu erhalten, worin R 1 , R 2 und die gestrichel- 
ten Linien wie oben definiert sind, R eine C-,_ 6 aliphatische Acylgruppe bedeutet, die gegebenenfalls durch 
eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; 
oder R eine Benzoylgruppe bedeutet; R 3 fur Wasserstoff steht, R 4 eine C^ aliphatische Acylgruppe bedeutet,' 
die durch eine Amino- oder Phthalimidogruppe substituiert ist, und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist, 

und gewunschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis j) erhalten 
wurde, in ein Saureaditionssalz umgestartet wird. 

Verfahren nach Patentanspruch 1, Verfahren a) oder b), dadurch gekennzeichnet, dass die Acylierung in einem 
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entsprechenden LOsungsmittel, vorzugsweise Dichlormetan, mit einer Carbonsaure in der Anwesenheit von 
Dicyclohexylcarbodiimid bei einer Temperatur zwischen 10 und 30 °C durchgefuhrt wird. 

3. Verfahren nach Patentanspruch 1 , Verfahren a) Oder b), dadurch gekennzeichnet, dass die Acytierung in Gegen- 
wart oder Abwesenheit eines Ldsungsmittels, durch Verwendung eines Carbonsaureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids, gegebenenfalls in Gegenwart eines Saurebindemittels, bei einer Temperatur zwischen 0 
°C und 150 °C durchgefuhrt wird. 

4* Verfahren nach Patentanspruch 3, dadurch gekennzeichnet, dass die Reaktion in Chloroform oder Dichlormethan 
durchgefuhrt wird. 

5. Verfahren nach Patentanspruch 1, Verfahren e) oder f), dadurch gekennzeichnet, dass die additive Acytierung 
durch Verwendung eines entsprechenden Alky!- oder Phenylisocyanates in Dimethylformamid, Benzol Oder Dich- 
lormethan bei einer Temperatur zwischen 15 °C und 100 °C durchgefiihrt wird. 

6. Verfahren nach Patentanspruch 1, Verfahren g), dadurch gekennzeichnet dass die selektive Reduktion der Nitro- 
verbindung der Forme! (IV) durch Verwendung von Natriumborhydrid in einer Ldsung eines C^s aliphatischen 
Aikohols durchgefuhrt wird. 

7. Verfahren nach Patentanspruch 1 , Verfahren g) oder Patentanspruch 3, dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat, in Gegenwart von Raney-Nickel oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 °C und 65 °C durchgefuhrt wind. 

8. Verfahren nach einem der Patentanspruche 1 bis 7 zur Herstellung von Verbindungen, dadurch gekennzeichnet, 
dass eine aus der folgenden Gruppe gewdhlte Verbindung hergestellt wird: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methyte^ 

1-(4-Aminophenyl)-3-propionyl-4-meth^ 

l-^-AcetylaminophenyQ-S-acetyM-methyl-^S-^^ 

1-(4-Propionylaminophenyl)-3i5ropionyl-4-me%l-7 t 8-methylendioxy-3 ( 4-dihydro-5H 

1-(4-Propionylaminophenyl)-3^cetyi-4-meth^ 

1-(4-Acetylaminophenyi)-3i3ropionyl-4-m^ 

1 -(4-Prcponylaminopheny1)-3-fam^ 

1-(4-TrHluoracety(aminophenyl)-3-acety^ 

l-^-GlycyiaminophenyQ-S-acetyM-methyl-^^^ hydrochlo- 
rid, 

N 1 -[4-(3-AcetyI^-methyl-7,8-metr^ 
mid, 

1-[4-(N,N-DimethyIglycylamino)-pheny^^^ 
pin, 

1-[4-(N,N-diethylglycyfamino)i3heny^ 
pin, 

1 -[4-(1 -PyrTolidinoacetyIamino)-pheny^ 
pin und sein Wasserstoff-fumarat und 
1-(4-GIycylaminophenyl)-3-methyl^rbamoy^ 

9. Verfahren zur Herstellung einer pharmazeutischen Komposition, die als Wirkstoff ein neues N-Acyl-2,3-benzodia- 
zepin-Derivat der allgemeinen Formel (I), worin R, R 1 , R 2 , R 3 , R 4 und die gestrichelten Linien wie im Patentan- 
spruch 1 definiert sind, oder ein pharmazeutisch annehmbares Saureadditionssalz davon vermischt mit in der 
pharmezeutischen Industrie allgemein verwendeten Tragerstoffen und/oder Zusatzstoffen enthait, dadurch 
gekennzeichnet, dass als Wirkstoff ein neues N-Acyl-a.S-benzodiazepin-Derivat der allgemeinen Formel (I), worin 
R, R 1 , R 2 R 3 , R 4 und die gestrichelten Linien wie im Patentanspruch definiert sind, oder ein pharmazeutisch 
annehmbares Saureadditionssalz davon, hergestellt durch Verwendung einer der im Patentanspruch 1 bean- 
spruchten, Verfahrensvarianten a) bis j) t mit in der pharmazeutischen Industrie allgemein verwendeten Tragerstof- 
fen und/oder Zusatzstoffen vermischt und in eine pharmazeutische Komposition ubergefuhrt werden. 

10. Verfahren nach Patentanspruch 9, dadurch gekennzeichnet, dass Kompositionen, die zur Blockierung von einem 
oder mehreren stimulierenden Aminosaure-Rezeptoren in Saugetieren, die verminderte stimulierende Amino- 
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sSure-Neurotransmission brauchen, Oder zur Behandlung von Epilepsie in Sdugetieren, oder fur die Behandlung 
von Spasmen der skeletalen Muskulatur in SSugetieren durch Muskelrelaxation oder zur Behandlung von Gehirn- 
ischSmie (Stroke) in SSugetieren geeignet sind, hergestellt werden. 

11. Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Derivaten der allgemeinen Formel (V) wie im Patentan- 
spruch 1 gegeben, 
worin 

B Wasserstoff oder eine C 1 . 6 aliphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
, CarboxyK Amino-, C^. A Alkylamino-, D\(C^ alkyl)-amino, Pyrrolidino-, Phthaiimido- oder Phenylgruppe 
oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, Cydopropancarbonyl, 
0^4 Alkylcarbamoyi- oder Phenytcarfoamoylgruppe bedeutet, 

dadurch gekennzeichnet, dass eine Nitroverbindung der Forme! (IV) selektiv reduziert wird. 

Revendications 

Revendications pour les Etats contractants sulvants : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1 . D6riv6s de N-acyl-2,3-benzodiaz6pine de formule g6n6rale(l), 




dans laquelle 



R signifie un groupe acyle aliphatique en C^g, 6ventuellement substitue par un groupe methoxy, cyano, 

carboxyle, amino, alkylamino en C-1.4, di(alkyl en C^amino, pyrrolidino.phthalimido ou ph6nyle, ou 
par un ou plusieurs atomes d'halog≠ ou bien 

R est un groupe benzoyle, cyclopropancarbonyle, alkylcarbamoyle en C^s ou ph&iylcarbamoyle; ou 

bien 

R est absent, lorsqull existe entre les atomes N(3) et C(4) une double liaison; 

R 1 est un atome d'hydrog^ne; ou 

R 1 est absent, lorsqull existe entre les atomes N(3) et C(4) une double liaison; 

R 2 signifie un groupe alkyle en C^; ou 

R 1 et R 2 repr6sentent ensemble un groupe m6thyl6ne et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R 3 signifie un atome d'hydrogfcne ou un groupe acyle aliphatique en C1.4; 

R 4 repr6sente un atome d'hydrogdne; un groupe acyle aliphatique en C^, 

6ventuellement substitu6 par un groupe m6thoxy, cyano, carboxyle,amino. alkylamino en C^, 



di(alkyl en C^amino, pyrrolidino, phthaiimido ou ph&iyle ou par un ou plusieurs atome(s) 
d'halogSne; 

ainsi qu'un groupe benzoyle, palmitoyle, cyclopropancarbonyle, alkylcarbamoyle en C^ 5 ou ph6nylcar- 
bamoyle; 
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et les lignes en pointing represented des liaisons de valence £ventuellement pr£sentes, avec cette restric- 
tion qu'il n'existe pas de double liaison entre les atomes N(3) et C(4, lorsque R 3 aussi bien que R 4 signif ie des ato- 
nies d'hydrog&ne, ainsi que leurs st6r6o-isom£res 
et les sels d'addition acide(l§t ou c'est possible) de ces composes. 

2. Un compost choisi dans le groupe qui contient les composes suivants: 

H4-aminophenyl)-3-ac6tyl-4HTiethyl-7,8-m&^^ 
1 -(4-aminoph6nyl)-3-propiony!-4-m^ 
1-(4-acetylaminophenyI)-3-ac6tyl-4-methyl-7,8^ 
1-(4iaropionylaminoph6nyl)-3i3ropiontf^ 

H4^ropionylaminoph^yi)-3-ac6tyl-4-m6thyl-7,8-m6thylgnedioxy-3,4 
1-(4-ac6tylaminoph6nyl)-3i5ropionyI-4-m6thyi-7,8-m6thyl6nedioxy-3,^ 
H4-propionylaminophenyl)-3-formyl-4-met^ 
1-(44rifluorac§tylaminophenyl)-3-acetyl^ 

hydrochlorure de 1-(4-glycylaminoph^nyi)-3-ac4tyl-4-m6thyl-7 f 8- mgthyl^nedioxy-3,4-dihydro-5H-2,3-benzo- 
diaz^pine, 

N^4-(3-ac§tyl-4-m6thyl-7,8-m6thytenedi^^ 
bamide, 

1-[4-(N,N^imethylglycylamino)iDhenyf]-3^ 
zSpine, 

1-[4-(N,N<liethylglycylamino)-phgn^^^ 
pine, 

1 -[4-(1 -pyrrolidinoac6tylamino)-ph6nyl]-3-ac^ 
z§pine et son fumarate d'hydrog&ne et de la 
H4-glycylaminophenyl)-3-m§thyl^rbamoyl-4-m^ 
pine. 

3. Une composition pharmaceutique qui contient £ titre d1ngr6dient actif un nouveau derive de N-acyl-2,3-benzodia- 
30 z6pine de fbrmule g£n6rale (I), dans laquelle R, R 1 , R 2 , R 3 , R 4 et les lignes en pointing sont d&inis comme dans 

la revendication 1 ,ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique, melange a des 
porteurs et/ou des additifs generalement utilises dans Industrie pharmaceutique. 

4. Procede pour preparer de nouveaux derives de N-acyl-2 ( 3-benzodiaz6pine de fbrmule generale (I), 

35 



R2 




15 



20 



dans laquelle 

55 

R repr6sente un groupe acyle aliphatique en C^g, eventuellement substitue par un groipe methoxy, 

cyano, carboxyle, amino, alkylamino en C^. A , di(alkyl en C^amino, pyrrolidino, 

phthalimido ou phenyle, ou bien par un ou 
plusieurs atome(s) d'halogfrie; ou R signifie un groupe benzoyle, cyclopropancarbonyle, alkylcarba- 
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moyle en C^. 5 011 ph6nylcarbamoyle; ou bien R est absent, lorsqu'entre les atomes N(3) et C(4) il 
existe une double liaison; R 1 signrfie un atome d'hydrog^ne; ou R 1 est absent, loesqu'entre les atomes 
N(3) et C(4) il existe une double liaison; 
R 2 signifie un groupe alkyle en C-^ ou 

R 1 et R 2 represented ensemble un groupe m&hyl&ne et entre les atomes N(3) et C(4) i! n'existe pas de double 
liaison; 

R 3 signifie un atome d'hydrog&ie ou un groupe acyle aliphatique en 

R 4 reprgsente un atome d'hydrog≠ un groupe acyle aliphatique en C^. 6t gventuellement substitu6 par 

un groupe m6thoxy,cyano, carboxyle, amino, alkylamino en C 1 . 4 , 

di(alkyl en C^amino, pyrrolidine phthalimido ou ph6nyle, ou par un ou plusieurs 
atome(s) d'halogfcne; ainsi que R 4 signifie un groupe benzoyle, palmitoyle, cyclopropancarbonyle, alk- 
yicarbamoyie en C^s ou phgnyicarbamoyle; et 

les lignes en pointing signified des liaisons de valence 6ventuellement prgsentes avec cette restriction qu'entre les 
atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R 3 que R 4 signifient un atome d'hydrog&ne, 
et leurs st6r6o-isom6res ainsi que leurs sels d'addrtion acide, caract6ris6 en ce que 

a) un compost de formule (II) 




(ID 



NH 2 



avec un acide carboxylique aliphatique en C t . 6l gventueliement substitu6 par un groupe m&hoxy, 
cyano, carboxyle ou phGnyle ou par un ou plusieurs atome(s) d'halogkie; ou avec de Tacide benzoique, cyclo- 
propane-carboxylique ou palmitinique ou avec un derive rgactif de ceux-ci; et, si cela est d£sir£, en faisant r£a- 
gir un nouveau compost ainsi obtenu de formule g£n6rale (I), dans laquelle R 4 repr£sente un groupe acyle 
aliphatique en C^e substitug par un atome d'halog&ne, avec une alkylamine en Ci_ 4 , une di(alkyl en 
4 )amine ou une pyrrolidine, af in d'obtenir des composes de formule g6n£rale (I) 

dans laquelle R 2 , R 3 et les lignes en pointing sont dgfinis comme ci-dessus, R 4 signifie un groupe acyle 
aliphatique en C^, 6ventuellement substitu6 par un groupe m&hoxy, cyano, carboxyle, phgnyle, alkylamino 
en C-j.4, di(alkyl en C^Jamino ou pyrrolidine, ou un ou plusieurs atome(s) d'halogdne; ou un groupe benzoyle, 
cyclopropanecarbonyle ou palmitoyle; R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 

b) on acyle un compost de formule g6n6rale (HI), 
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dans laquelle 

R 4 est d£fini comme ci-dessus, avec un acide carboxylique aliphatique en C^ 6 Sventuellement substi- 
tu6 par un groupe m&hoxy, 

cyano, carboxyle ou ph6nyle, ou par un ou plusieurs atome(s) d'halog^ne; ou avec de I'acide benzoTque 

ou 

cyclopropanecarboxyltque ou avec un d£riv6 rSactif de ceux-ci; et, si cela est d&sir£, en faisant r6agir 
un nouveau compost ainsi obtenu de formule g6n6rale (!), dans laquelle R 4 signifie un groupe acyle aliphati- 
que en C^e substiu6 par un atome d'halogSne, avec une alkylamine en une di(alkyl en examine ou une 
pyrrolidine, afin d'obtenir des composes de formule g6n£rale (I), dans laquelle R 1 , R 2 . R 3 , R 4 et les lignes en 
pointing sont 

d6finis comme ci-dessus, R repr6sente un groupe acyle aliphatique en Ci_ 6 , 6ventuellement substituS 
par un groupe m&hoxy. cyano, carboxyle, ph^nyle, alkylamino en C^, di(alkyl en C^amino ou pyrrolidino, 
ou par un ou plusieurs atome(s) d'halog£ne; 

ou un groupe benzoyls ou cyclopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compost de formule (II) avec un acide N-phthaloylamin6 de formule g6n6rale (VI), 



(VI) 




dans laquelle R 5 reprSsente un atome d'hydrogdne ou un groupe alkyle en C^. 4 et n signifie 1 en cas 
decides a-amin6s, tandis que R 5 signifie un atome d'hydrogSne et n signifie un nombre entier de 2 & 5 en cas 
d'acides p-e-amin6s,et, si cela est d6sir6, on enfeve le groupe phtaloyle afin d'obtenir des composes de for- 
mule g6n6rale (I), 

dans laquelle R 2 et les lignes en pointing sont comme d§finis ci-dessus, R 3 signifie un atome d'hydro- 
g6ne, R 4 signifie un groupe acyle aliphatique en C^, substitu6 par un groupe amino ou phthalimido, aussi 
bien R que R 1 sont absents, et il existe une doiible liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g6n6rale (111), dans laquelle R 4 est d6fini comme ci-dessus, avec de I'acide 
N-phthaloyl-amin6 de formule g6n6rale (VI), dans laquelle en cas d'acides a-amin6s R 5 repr^sente un atome 
d'hydrog^ne ou un groupe alkyle en C^ 4 et n est 6gal & 1, tandis qu'en cas d'acides p-eaminGs R 5 signifie un 
atome d'hydrogSne et n est un nombre entier de 2 & 5, 

et si cela est d6sir6, on enteve le groipe phthaloyle, afin d'obtenir des composes de formule g6n6rale 
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(I), dans laquelle Ft 1 . R 2 et les lignes en pointiite sont d^finis comme ci<lessus, R 3 signifie un atome d'hydro- 
g6ne, R 4 est d§fini comme ci-dessus & I'exception de I'hydrogfrie, R repr6sente un groupe acyle aliphatique 
en CV$ substitu6 par un groupe amino ou phthaltmido, et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

e) on fait r6agir un compost de formuie (II) avec un isocyanate d'alkyle en C^s ou avec un isocyanate de ph6- 
nyle, afin d'obtenir des composes de formuie g6n6rale (I), dans laquelle R 2 et les lignes en pointing sont d#inis 
comme ci-dessus, R 3 signifie un atome d'hydrogSne, R 4 repr6sente un groupe afkylcarbamoyle ou ph6nylcar- 
bamoyle en C^, R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on fait rdagir un compost de formuie g6n6rale (HO. dans laquelle R 4 est d6fini comme ci-dessus, avec un 
isocyanate d'alkyle en C^ 5 ou un isocyanate de ph6nyle afin d'obtenir des composes de formuie g6n£rale (I), 
dans laquelle R 1 et R 2 et les lignes en pointing sont d6finis comme ci-dessus, R 3 repr6sente un atome d'hydro- 
g6ne, R 4 est d6f ini comme ci-dessus & ('exception de l'hydrog6ne, R repr6sente un groupe alkylcarbamoyle ou 
ph&iylcarbamoyie en C^s, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; 

ou 

g) on r&iuit de manfere selective un compost de formuie g6n6rale (IV) 




(IV) 



N02 

en un nouveau compost de formuie g6n£rale (V) 




N02 



dans laquelle R reprSsente un atome d'hydrog&ne, ensuite ou bien on acyle un compost ainsi obtenu 
de formuie g6n6rale (V) par I'application d'un des proc&tes ci-dessus b), d) ou f) et on r§duit le groupe nitro du 
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nouveau compose ainsi obtenu de formule g6n6rale (V), 

dans laquelfe R est defini comma ci<iessus, en un groupe amino, ou bien on r&luit d'abord le groupe 
nitro et ensuite on acyle le compost ainsi obtenu de formule g6n6rale (III), dans laquelle R 4 represente un 
atome d'hydrogSne. par I'application d'un des proc£d6s b) f d) ou f), afin d'obtenir des composes de formule 
s generate (l) f dans laquelle R 1 , R 3 , et R 4 signifient un atome d'hydrog&ie.R 2 , R et les lignes en pointilie sont 

def inis comme ci-dessus, et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

h) on acyle un nouveau compost de formule generate (I), dans laquelle 
R, R 1 , R 2 et les lignes en pointilie sont d6finis comme ci<Jessus, 
10 R 3 et R 4 signifient un atome d'hydrogene, et entre les 

atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide carboxyiique aliphatique en C^, eventuel- 
lement substitue par un groupe m6thoxy, cyano ou carboxyle ou par un ou piusieurs atome(s) d'halogene; ou 
avec un acide benzolque; ou avec un derive reactif de celui-ci, afin d'obtenir des composes de formule geng- 
rale (I), dans laquelle 

is R 1 , R 2 et R 3 et ies lignes en pointing sont definis comme ci-dessus, R et R 4 signifient un groupe acyle 

aliphatique en eventuellement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou piu- 
sieurs atom(s) d'halogene; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou 

on fait r£agir un nouveau compost de formule generate (I), dans laquelle 
20 R, R 1 , R 2 et les lignes en pointilie sont definis comme ci-dessus, R 3 et R4 signifient un atome d'hydro- 

gene, et entre les atomes 

N{3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en C^s ou un isocyanate de phenyle, 
afin d'obtenir des composes de formule generate (I), dans laquelle R 1 , R 2 et les lignes en pointing sont definis 
comme ci-dessus, R represente un groupe acyle aliphatique en C^, eventuellement substitue par un groupe 
25 methoxy, cyano ou carboxyle ou par un ou piusieurs atome(s) d'halogene; ou un groupe benzoyle; R 3 repre- 

sente un atome d'hydroggne; R 4 signifie un groupe alkylcarbamoyle en ou un groupe phgnylcarbamoyle; 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compost de formule generate (I), dans laquelle 
30 R 1 , R 2 et les lignes en pointilie sont d6f inis comme ci-dessus, R 3 et R 4 signifient un atome d'hydrog§ne, 

et entre les atomes 

N(3) et C(4) il, n'existe pas de double liaison, 

avec un acide N-phthaloylamin6 de formule generate (VI), dans laquelle en cas d'acides a-amings R 5 epr6- 

serrte un atome d'hydroggne ou un groupe alkyle en C^ 4 et n est 6gal £ 1 , et en cas d'acides p-e- amines R 5 
35 signH ie un atome d'hydroggne et n est un nombre entier de 2 g 5, et si cela est desirg, on enteve le groupe 

phthaloyle, afin d'obtenir des composes de formule generate 

(I), dans laquelle R 1 , R 2 et les lignes en pointing sont dgfinis comme ci-dessus, et R reprgsente un 

groupe acyle aliphatique en C^, eventuellement substitue par un groupe mgthoxy, cyano ou carboxyle ou par 

un ou piusieurs atome(s) d'haioggne; ou un groupe benzoyle; R 3 reprgsente un atome d'hydroggne, R 4 reprg- 
40 sente un groupe acyle aliphatique en C^e, substitue par un groupe amino ou phthalimido, et entre les atomes 

N(3) et C(4)il n'existe pas de double liaison, 

et si cela est desire, on convertit une base de formule generate (I), 
obtenue par Tun quelconque des procedes a) k j), en un sel d'addition acide. 

45 

5. Proc&te selon la revendication 4. procede a) ou b), caracterise en ce que Ton effectue I'acylation dans un solvant 
convenable, de preference dans du dichloromethane, avec un acide carboxyiique en la presence de dtcyclohexyl- 
carbodiimide g une temperature comprise entre 10 et 30 C . 

so 6. Procgdg selon la revendication 4, procgdg a) ou b), caractgrisg en ce que Ton effectue I'acyalation en la presence 
ou en I'absence d un solvant, en mettant en oeuvre de Tanhydride d'acide carboxyiique, de I'anhydride ou du chlo- 
rure d'acyle mglang6s, eventuellement en la presence d'un agent liant les acides & une temperature comprise 
entre OCet 150 C. 

55 7. Proc6dg selon la revendication 6, caractgrisg en ce que Ton effectue la reaction dans du chloroforme ou du dichlo- 
romethane. 

8. Procedg selon la revendication 4, procedg e) ou f), caracterise en ce que I on effectue i'acylation additive en met- 
tant en oeuvre un isocyanate d'alkyle ou de ph6nyle convenable dans du dim&hyfformamide, dans du benzene ou 
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du dichloromethane k une temperature comprise entre 15 C et 100 C . 

9. Proc6d6 selon la revendication 4, procede g), caracterise en ce que Ton effectue la reduction selective du compost 
nitro de formule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en 

4- 

10. Proc6d6 selon la revendication 4, procede g) ou revendication 6, caracterise en ce que Ton effectue la reduction du 
groupe nitro du compose de formule generate (v) dans un milieu methanolique, en mettant en oeuvre de ITiydrazine 
ou de I'hydrate d'hydrazine, en la presence de nickel Raney ou de palladium k titre de catalyseur k une temperature 
comprise entre 1 0 C et 65 C . 

11. Procede pour preparer du compose pharmaceutique selon la revendication 3, caracterise en ce que Ton ajoute k 
titre d'ingredient actif un nouveau derive de N-acyl-2,3-benzodiaz6pine de formule g6n6rale(l), dans laquelle R, R 1 , 
R 2 , R 3 , R 4 et les lignes en pointilie sont def inis comme dans la revendication 1 . ou un sei d'addition acide de ceux- 
ci acceptable du point de vue pharmaceutique, avec des porteurs et/ou additifs g6neralement mis en oeuvre dans 
('Industrie pharmaceutique, et Ton les converts en une composition pharmaceutique. 

12. Mise en oeuvre des composes prepares selon les revendications 1 & 8, pour preparer des medicaments, en parti- 
culier ceux bfoquant un ou plusieurs recepteurs excitateurs decide amine chez des mammifdres ayant besoin 
d'une diminution de la neurotransmission excitatrice d'acide amine, ou ceux aptes k trailer repilepsie chez les 
mammif&res, ou ceux aptes k trailer les spasmes de fa musculature squelettique chez les mammtferes par la 
relaxation musculaire ou k trailer I'ischemie cerebrale (stroke) chez les mammiferes. 

13. Derives de N-acyl-2,3-benzodiazepine de formule g6n6rale (V) comme decrits dans la revendication 4, dans 
laquelle 

R represente un atome d'hydrogdne ou un groupe acyle aliphatique en C^q, eventuellement substitue par un 
groupe methoxy, cyano, carboxyle, amino, alkylamino en C^, di(alkyl en C^amino, pyrrolidine phthali- 
mido ou phenyle, ou par un ou plusieurs atome(s) d'halogene; ou R represente un groupe benzoyle, cyclo- 
propancarbonyle, alkylca^bamoyle en C^s ou phenylcarbamoyle. 

Revendications pour les Etats contractants suivants : GR, ES 

1. Proc6de pour preparer de nouveaux derives de N-acyl-2,3-benzodiaz6pine de formule generale (I), 




dans laquelle 

R represente un groupe acyle aliphatique en C^, eventuellement substitue par un groupe methoxy, 

cyano, carboxyle, amino, alkylamino en C^, di(alkyl en C^ 4 )amino, pyrrolidino f phthalimido ou phe- 
nyle, ou bien par un ou plusieurs atome(s) d'halogene; ou R signrfie un groupe benzoyle , cyclo- 
propancarbonyle, alkylcarbamoyle en ou phenylcarbamoyle; ou bien R est absent, lorsqu'entre 
les atomes N(3) et C(4)il existe une double liaison; 
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R 1 signifie un atome dtiydroggne; ou R 1 est absent, loesqu'entre les atomes N(3) et C(4) il existe une 

double liaison; 
R 2 signifie un groupe alkyle en C1.3; ou 

R 1 et R 2 represented ensemble un groupe methylene et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R 3 signifie un atome d'hydrog&ne ou un groupe acyle aliphatique en C^; 

R 4 repr6sente un atome d'hydrog£ne; un groupe acyle aliphatique en Ci. 6 . 6ventuellement substitu6 par 

un groupe m6thoxy, cyano, carboxyle, amino, alkylamino en C^, di(alkyl en C^amino, pyrrolidino, 
phthalimido ou ph&iyle, ou par un ou plusieurs atome(s) d'halog^ne; ainsi que R 4 signifie un groupe 
benzoyle, paimitoyle, cyclopropancarbonyle, alkylcarbamoyle en d. 5 ou ph6nylcarbamoyle; et les 
lignes en pointing signifient des liaisons de valence 6ventuellement pr6sentes avec cette restriction 
qu'entre les atomes N(3) et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R 3 que R 4 signifient 
un atome d'hydrog&ie.et leurs st6r6o-isom6res ainsi que leurs sels d'addition acide, caracteris6 en ce 
que 

a) un compost de formule (If) 




(ID 



avec un acide carboxylique aliphatique en C^, 6ventuellement substitu6 par un groupe m6thoxy, 
cyano, carboxyle ou ph6nyle ou par un ou plusieurs atome(s) d'haloggne; ou avec de Pacide benzoique, cyclo- 
propane-carboxylique ou palmitinique ou avec un d6riv6 rgactif de ceux-ci; et si cela est d6sir6, en faisant r6a- 
gir un nouveau compose ainsi obtenu de formule g£n£rale (I), dans laquelle R 4 repr6sente un groupe acyle 
aliphatique en C.,_ 6 substituS par un atome d'halogfcne, avec une alkylamine en C^ 4 , une di(alkyl en 
4 )amine ou une pyrrolidine, af in d'obtenir des composes de formule g6n6rale (I) 

dans laquelle R 2 , R 3 et les lignes en pointing sont d6f inies comme ci-dessus, R 4 signifie un groupe acyle 
aliphatique en C^. e , gventuellement substitug par un groupe m&hoxy, cyano, carboxyle, phgnyle, alkylamino 
en 0^4, di(alkyl en C^amino ou pyrrolidino, ou un ou plusieurs atome(s) d'halogfcne; ou un groupe benzoyle, 
cyclopropanecarbonyle ou paimitoyle; R et R 1 sont absents, et entre les atomes N(3) et C(4) il existe une dou- 
ble liaison; 

b) on acyle un compos6 de formule g6n6raie (III), 
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dans laquelle 

R 4 est ctefini comme ci-dessus, avec un acide carboxylique aliphatique en C v6 6ventuellement substi- 
tu6 par un groupe m&hcxy, cyano, carboxyle ou ph6ny!e, ou par un ou plusieurs atomefs) d'halog&ie; ou avec 
de I'acide benzoTque ou cyclopropanecarboxyfique ou avec un d6riv6 r6actif de ceux-ci; et si cela est d6sir6, 
en faisant rdagir un nouveau compost ainsi obtenu de formule g6n6rale (I), dans laquelle R 4 signifie un groupe 
acyle aliphatique en C^. 6 substitu^ par un atome d'halog&ie, avec une alkylamine en C^, une di(a!kyl en 
4 )amine ou une pyrrolidine, afin d'obtenir des composes de formule g6n6rale (l),dans laquelle R 1 , R 2 , R 3 , R 4 
et les lignes en pointiII6 sont d6finis comme ci-dessus f R repr6sente un groupe acyle aliphatique en C^, 6ven- 
tuellement substitu6 par un groupe m^thoxy, cyano, carboxyle, ph&iyle, alkylamino en C^, di(alkyl en Cj_ 
4 alkyl)amino ou pyrrolidino, ou par un ou plusieurs atome(s) d'haloggne; 

ou un groupe benzoyle ou cyclopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compose de formule (II) avec un acide N-phthaioylamin6 de formule g6n6rale (VI), 



(VI) 




dans laquelle R 5 reprSsente un atome d'hydrog&ie ou un groupe alkyle en et n signifie 1 en cas 
d'acides a-amin6s, tandis que R 5 signifie un atome d'hydrogfrie et n signifie un nombre entier de 2 k 5 en cas 
d'acides p-e-amin6s, et, si cela est d6sir6, on enteve le groupe phtaloyle afin d'obtenir des composes de for- 
mule g£n£rale (I), 

dans laquelle R 2 et les lignes en pointing sont comme d§finis ci-dessus, R 3 signifie un atome d'hydro- 
g&ne, R 4 signifie un groipe acyle aliphatique en C^g, substitu6 par un groupe amino ou phthafimido, aussi 
bien R que R 1 sont absents, et il existe une doible liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g6n&rale (111), dans laquelle R 4 est d#ini comme ci-dessus, avec de Tacide 
N-phthaloyl-amin6 de formule g6n6rale (Vf), dans laquelle en cas d'acides a-amin6s R 5 repr6sente un atome 
d'hydrogSne ou un groupe alkyle en et n est 6gal £ 1, tandis qu'en cas d'acides p-e-amin6s R 5 signifie un 
atome d'hydrog&ie et n est un nombre entier de 2 a 5. 

et si cela est d£sir£, on enl&ve le groupe phthaloyle, afin d'obtenir des composes de formule g6n6rale 
(I), dans laquelle R 1 , R 2 et les lignes en pointing sont d^finis comme ci-dessus, R 3 signifie un atome d'hydro- 
g£ne, R 4 est d^fini comme ci-dessus £ I'exception de I'hydrogdne, R repr6sente un groupe acyle aliphatique 
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en C^e substitu6 par un groupe amino ou phthalimido, el entre les atomes N(3) et C(4) if n'existe pas de double 
liaison; ou 

e) on fait r6agir un compost de formule (II) avec un isocyanate d'alkyle en C^s ou avec un isocyanate de ph6- 
nyle, af in d'obtenir des compos6s de formule g6n£rale (I), dans laquelle R 2 et les lignes en pointilte sont d6f inis 
comme ci-dessus, R 3 signifie un atome d'hydrog^ne, R 4 repr6sente un groupe alkylcarbamoyle ou ph^nylcar- 
bamoyle en C^, R et R 1 sont absents, et entre les atomes N(3) et C(4) it existe une double liaison; ou 

f) on fart f6agir un compost de formule g6n6rale (111), dans laquelle est R 4 est dSfini comme ci-dessus, avec 
un isocyanate d'alkyie en ou un isocyanate de ph6nyle afin d'obtenir des composes de formule g6n6raie 
(I), dans laquelle R 1 et R 2 et les lignes en pointing sont dgfinis comme ci-dessus, R 3 reprdssente un atome 
tfhydrogfcne, R 4 est d§fini comme ci-dessus k Texception de I'hydrogfcne, R repr6serrte un groupe alkylcarba- 
moyle ou ph6nylcarbamoyle en C^g, et entre les atomes N(3) et C(4) il n f existe pas de double liaison; 

ou 

g) on r&Juit de manure selective un compost de formule g6n6rale (IV) 




(IV) 



N02 

en un nouveau compost de formule g6n6rale (V) 




N0 2 



dans laquelle R repr6sente un atome d'hydrogfcne. ensuite ou bien on acyie un compos6 ainsi obtenu 
de formule g6n6rale (V) par Implication d'un des proc6d6s ci-dessus b), d) ou 0. et on r&Juit le groupe nitro 
du nouveau compost ainsi obtenu de formule g6n6rale (V), 

dans laquelle R est d&ini comme ci-dessus, en un groupe amino, ou bien on r6duit d'abord le groupe 
nitro et ensuite on acyle le compose ainsi obtenu de formule g6n6rale (III), dans laquelle R 4 repr^sente un 
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atome d'hydrogene, par I'application d'un des proced6s b). d) ou f), afin d'obtenir des composes de formule 
g6n6rale (I), dans laquelle R\ R 3 et R 4 signifient un atome d'hydrogene.R 2 R et !es lignes en pointing sont 
definis comme ci-dessus, et errtre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

5 h) on acyle un nouveau compost de formule g6n6rale (I), dans laquelle 

R, R 1 . R 2 et les lignes en pointilie sont definis comme ci-dessus, 

R 3 et R 4 signifient un atome d'hydrogene, et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un acide carboxylique amiphatique en C^. eventuellement substitue par un groupe methoxy, 
cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogene; ou avec un acide benzolque; ou avec un 

10 derive r6actif de celui-ci, afin d'obtenir des composes de formule generate (l) f dans laquelle 

R\ R 2 et R 3 et les lignes en pointilie sont definis comme ci-dessus, R et R 4 signifient un groupe acyle 
aliphatique en C^g eventuellement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d'halogene; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; ou on fait r£agir un nouveau compost de formule generate (I), dans laquelle 

is R, R 1 ( R 2 et les lignes en pointilie sont definis comme ci-dessus, R 3 et R4 signifient un atome d'hydro- 

gene. et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d'alkyte en ou 
un isocyanate de phenyle, afin d'obtenir des composes de formule generate (I), dans laquelle R 1 , R 2 et les 
lignes en pointilie sont definis comme ci-dessus, R represente un groupe acyle aliphatique en Ci.g, eventuel- 
lement substitue par un groupe methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogene; ou 

20 un groupe benzoyle; R 3 represente un atome d'hydrogene; R 4 signifie un groupe alkylcarbamoyle en ou 

un groupe phenylcarbamoyle; et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compose de formule generate (I), dans laquelle 

R 1 , R 2 et les lignes en pointilie sont definis comme ci-dessus ( R 3 et R 4 signifient un atome d'hydrogene, 
25 et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide N-phthaioylamine de formule 

generate (VI), dans laquelle en cas d'acides a-amin6s R 5 epresente un atome d'hydrogene ou un groupe alk- 

yle en C-^ et n est egal a 1 , et en cas d'acides p-e- amines R 5 signifie un atome d'hydrogene et n est un nom- 

bre entier de 2 a 5, et si cela est desire, on enieve le groupe phthaloyle, afin d'obtenir des composes de formule 

generate (I), dans laquelle R 1 , R 2 et les lignes en pointing sont definis 
30 comme ci-dessus, et R represente un groupe acyle aliphatique en C^e, eventueiiement substitue par 

un groupe methoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogene; ou un groupe benzoyle; 

R 3 represente un atome d'hydrogene, R 4 represente un groupe acyle aliphatique en C^, substitue par un 

groupe amino ou 

35 phthalimido, et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 

et si cela est desire, on converts une base de formule generate (I), 
obtenue par Tun quelconque des procedes a) k j), en un set d'addition acide. 

2. Procede selon la revendication 1, procede a) ou b), caracterise en ce que Ton effectue I'acylation dans un solvant 
40 convenable, de preference dans du dichloromethane, avec un acide carboxylique en la presence de dicyclohexyl- 

carbodiimide a une temperature comprise entre 10 et 30 C . 

3. Procede selon la revendication 1, procede a) ou b), caracterise en ce que Ton effectue I'acylation en la presence 
ou en ('absence d'un solvant, en mettant en oeuvre de ('anhydride d'acide carboxylique, de Tanhydride ou du chlo- 

45 rure d 'acyle melanges, eventuellement en la presence d'un agent liant les acides a une temperature comprise 
entre OCet 150 C. 

4. Proc6de selon la revendication 3, caracterise en ce que Ton effectue la reaction dans du chioroforme ou du dichlo- 
romethane. 

50 

5. Procede selon la revendication 1 , procede e) ou 

f), caracterise en ce que Ton effectue I'acylation additive en mettant en oeuvre un isocyanate d'aikyle ou de phenyle 
convenable dans du dim§thyrformamide, dans du benzene ou du dichloromethane a une temperature comprise 
entre 15 Cet 100 C. 

55 

6. Procede selon la revendication 1 , procede g), caracterise en ce que Ton effectue la reduction selective du compose 
nrtro de formule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en 

4* 
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7. Proc6d6 selon la revendication 1 , proc£d£ g) ou revendication 3, caract£ris6 en ce que Ton effectue la reduction du 
groupe nitro du compose de formule generate (V) dans un milieu methanolique, en mettant en oeuvre de Fhydra- 
zine ou de Thydrate d'hydrazine, en la presence de nickel Raney ou de palladium k titre de catalyseur k une tem- 
perature comprise entre 10 C et 65 C . 

8. Un compost selon Tune quelconque des revendications 1 & 7, caracteris6 en ce que Ton prepare un compost 
choisi dans le groupe comprenant les composes suivants: 

1 -(4-aminoph6nyl)-3-ac6tyl-4-m&h 

1-(4-aminoph6nyl)-3-propionyl-4-methyl-7 ( 8-m 

H4-acetyfaminophenyl)-3-acetyl-4-m6tr^ 

1-(4-propionylaminophenyl)-3i3ropionyl-4-meth^ 

1-(4-propionylaminoph6nyl)-3-acetyl-4-meth^^ 

1 -(4-ac6tylaminoph6nyl)-3iDropion^ 

1-(4iaropionylaminophenyl)-3-for^ 

H4-trifluoracetylaminophenyl)-3-acetyi^^ 

hydrochlorure de 1 -(4-gIycylaminoph6nyl)-3-ac6tyl-4-m6thyl-7,8- m^thylendioxy-S^-dihydro-SH-a.S-benzodia- 
z6pine, 

N 1 -[4-(3-ac6tyM-me%l-7,8^6^ 
bamide, 

H4-(N,N-Dim6thylglycylamino^ 
z6pine, 

1-[4-(N,N<iiethylglycylamino)-phen^ 
pine, 

1-[4-(1-pyrrolidinoa<^tylamino)-phen^ 

z6pine et son fumarate d'hydrog^ne et de la 1 -(4-glycylaminoph6nyl)-3-m6thyl-carbamoyl-4-m6thyl-7,8-m6thy- 
l6nedioxy-3,4-dihydro-5H-2,3-benzodiaz6pine. 

9. Procede pour preparer une composition pharmaceutique contenant k titre d'ingredient actif un nouveau derive de 
N-acyt-2,3-benzodiaz6pine de formule gen6rale (I), dans laquelle R, R\ R 2 , R 3 ( R 4 et les lignes en pointing sont 
d§f inis comme dans la revendication 1 , ou un sel d'addition acide de celui-ci acceptable du point de vue pharma- 
ceutique m^lang^ k des porteurs et/ou additifs generalement utilises dans I'industrie pharmaceutique, caracterise 
en ce que Ton met en oeuvre k titre d'ingredient actif un nouveau derive de N-acyl-2,3-benzodiaz6pine de formule 
g6n6rale(l), dans laquelle R, R\ R 2 , R 3 t R 4 et les lignes en pointilie sont definis comme dans la revendication 1, 
ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique, melange k des porteurs et/ou 
additifs generalement utilises dans I'industrie pharmaceutique, prepare par la mise en oeuvre de Tun quelconque 
des precedes a) k j) tels que revendiqu6s dans la revendication 1, avec des porteurs et/ou additifs generalement 
utilises dans I'industrie pharmaceutique, et on les convertit en une composition pharmaceutique. 

10. Procede selon la revendication 9, caracterise en ce que Ton prepare des compositions aptes k bloquer un ou plu- 
sieurs recepteurs excitateurs d'acide amine chez des mammif eres ayant besoin d'une diminution de la neurotrans- 
mission excitatrice d'acide amine, ou ceux aptes k traiter repilepsie chez les mammiferes, ou ceux aptes k traiter 
les spasmes de la musculature squelettique chez les mammiferes par la relaxation musculaire ou k traiter I'ische- 
mie cerebrate (stroke) chez les mammrteres. 

1 1 . Procede pour preparer des derives de N-acyl-2,3-benzodiaz6pine de formule generate (V) tels que d£f inis dans fa 
revendication 1, 

dans laquelle 

R represerrte un atome d'hydrogene ou un groupe acyle aliphatique en C-|_ 6 , eventuellement substitue par un 
groupe methoxy, cyano. carboxyle, amino, alkylamino en di(alkyl en C^Jamino, pyrrolidino, phthali- 
mido ou ph6nyle, ou par un ou plusieurs atome(s) d'halog^ne; ou R represerrte un groupe benzoyle, cydo- 
propancarbonyle, alkylcarbamoyle en C^s ou phenylcarbamoyle, caracterise en ce que Ton reduit de 
manure selective un compose nitro de fbrmule(IV) 
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